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DETAILED RESULTS 


OF 


BOILER TRIALS 


BY 
R. J. DURLEY. 


INTRODUCTORY. 


In the autumn of 1906, the Canadian Government, through Dr. A. P. 
Low, Director of the Geological Survey, decided to undertake a study of 
the fuels of the Dominion, somewhat on the lines of the fuel tests which 
had already been commenced by the United States Geological Survey. 
But inasmuch as the Government had not, at Ottawa, any suitable mechani- 
cal laboratories, and as research work had already been done by the Mining 
Department of McGill University on a number of western coals, Dr. Low 
invited Dr. Porter, the head of that department, to undertake the larger 
investigation. This proposal was approved by the University governors, 
and Dr. Porter was authorized to carry out the tests in the University 
laboratories, without charge; on the understanding that the Government 
would pay for such apparatus as might be required to supplement the 
existing equipment, and to make good all additions to the salaries, wages, 
and supplies accounts, rendered necessary by the investigation. At the 
request of Dr. Low, also, the Intercolonial, and Canadian Pacific railways, 
very generously agreed to haul the material—amounting to many hundreds 
of tons—free of charge. — 

Shortly after the commencement of the investigation the Dominion 
Department of Mines was created, under the Hon. William Templeman, 
as Minister of Mines, and Dr. A. P. Low, as Deputy Minister; and the 
investigation, together with all matters relating to economic minerals, was 
transferred from the Geological Survey to the Mines Branch, under the 
Directorship of Dr. Eugene Haanel. The original arrangement was, 
however, in all other respects, continued without change. 

From the beginning it was intended to confine the investigation to the 
coals and lignites of the Dominion; and the following points were covered 
by the scheme :— 

sec. I.—General organization and administration. 

IJ.—Preparation of a general summary report on Canada’s 
coal fields and coal mines. 
III.—Sampling in the field. 
IV.—Crushing the samples and preparing them for treatment. 
V.—Washing, and mechanical purification. 
VI.—Coking trials. 
VII.—Steam boiler trials. 
VIII.—Producer, and gas engine trials. 
IX.—Chemical laboratory work, and miscellaneous investiga- 
tions. 
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TECHNICAL STAFF. 


The technical staff engaged in the investigation comprised :— 


(1). J.B. Porter, E.M., Ph. D.,D.Sc., Professor of Mining Engineer- 
ing, McGiil University—Responsible for the organization and general 
direction of the investigation, and directly in charge of Sections I, IV, 
and V, and VI (in part). 

(2). R.J. Durley, B.Sc., Ma.E., Professor of Mechanical Engineering, 
McGill University—In charge of Sections VII and VIII. 

(3). Théo. C. Denis, B.Sc., Mines Branch, Department of Mines, 
Ottawa—In charge of Sections II and III (in part). 

(4). Edgar Stansfield, M.Sc., Chief Chemist—In charge of Section IX, 
and Sections III and VI (in part). 

(5). H. F. Strangways, M.Sc., Dawson Fellow in Mining, McGill 
University—Assistant in Sections IV and V, 1907. 

(6). HE. G. Carmichael, M.Se., Dawson Fellow in Mining, McGill 
University—Assistant in Sections IV and V, 1908. 

(7). E. B. Rider, B.Se., Demonstrator in Mining, McGill University 
—Assistant in Sections IV and V, 1909-10. 

(8). Chas. Landry, Chief Mechanic of Mining Department, McGill 
University—Foreman in Sections IV and V. 

(9). J. W. Hayward, M.Se., Assistant Professor of Mechanical 
Engineering, McGill University—Assistant in charge of Section VII, 1907, 
and preliminary work in Section VIII. 

(10). J. Blizard, B.Sc., Lecturer on Mechanical Engineering, McGill 
University—Assistant in charge of Section VII, 1908, and Assistant in 
Section VIII. 

(11). D. W. Munn, M.A., B.Sc., Demonstrator in Mechanical Engin- 
eering, McGill University—Assistant in Sections VII and VIII. 

(12). G. L. Guillet, M.Sc., Demonstrator in Mechanical Engineering, 
McGill University—Assistant in Section VII. 

(18). G. Killam, M.A., B.Sc., Demonstrator in Mechanical Engineer- 
ing, McGill University—Assistant in Section VIII. 

(14). J.5. Cameron, B.Se., Demonstrator in Mechanical Engineering, 
McGill University—Assistant in Section VIII. 

(15). A. Balmfirth, Superintendent of McGill University Power 
House—Foreman in Section VII. 

(16). J. Gardner, Foreman in Section VIII. 

(17). J. Hoult, Fireman in all tests of Section VII. 

(18). J. H. H. Nicolls, B.Sc., Assistant Chemist—Assistant in Section 
IX, 1908, 1909. 

(19). R. T. Mohan, B.Sc., Assistant Chemist—Assistant in Section 
IX, 1908. 

(20). P. H. Elliott, M.Sc., Assistant Chemist—Assistant in Section 
IX, 1908. 
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(21). E. J. Conway, B.Sc., Assistant Chemist—Assistant in Section 
IX, 1908. 

(22). W. B. Campbell, Assistant Chemist—Assistant in Section IX, 
1909. 

(23). R. 8. Boehner, M.Se., Demonstrator in Chemistry, McGill 
University—Assistant in Section TX, 1908, 1909. 

(24). H. Hartley, B.Sc., Assistant Chemist—Assistant in Section IX, 
1909. 

(25). W. B. Meldrum, B.Sc., of the Department of Chemistry, 
McGill University—Assistant in Section VI, 1909. 

(26). H. H. Gray, B.Sc., Demonstrator in Metallurgy, McGill Uni- 
versity—Assistant in Section VI, 1909. 

(27). H.G. Morrison, B.Sc., Assistant Chemist—Assistant in Section 
IX, 1909, 1910. 

There were also a number of machinists, mechanics, and labourers 
engaged more or less continuously in the several sections. 

In addition to the persons above named, the following members of 
the University Staff very materially aided in the progress of the work by 
giving occasional assistance and advice:— 

Alfred Stansfield, D.Sc., Professor of Metallurgy. 

H. T. Barnes, D.Sc., Professor of Physics. 

Acknowledgment is also due to the Governors of McGill University, 
and to W. Peterson, C.M.G., Principal; F. D. Adams, F.R.S., Dean; 
W. Vaughan, Esq., Secretary; 5. R. Burrell, Esq., Chief Accountant, and 
many others. 


LABORATORIES. 


The laboratories of the Mining and Mechanical Departments of McGill 
University, in which the tests were made, were built and equipped some 
few years ago on a scale unequalled at the time in North America, the 
buildings and apparatus for the Ore Dressing Department alone costing 
over $150,000, and the Steam Laboratory an almost equal sum. This 
equipment needed very little augmentation in respect of sampling, crushing, 
coal washing, steam boiler tests, and chemical analysis; although a number 
of minor pieces of apparatus had to be purchased, such as extra calorimeters, 
pyrometers, thermometers, etc., etc. 

In the matter of producer and gas engine tests, larger expenditure 
was necessary, as the University equipment was on too smail a scale for 
the extensive tests contemplated. An addition 25X70 was, therefore, 
built to the Ore Dressing Laboratory, and equipped with a complete plant 
of the most modern type, the cost for building and plant being approxi- 
~ mately $12,000. A detailed description of this plant, with cuts of the 
apparatus, etc., will be found in Vol. II, in Part VIII of the report, and 
similar descriptions of the apparatus used in the other parts of the investi- 
gation will be found in the other parts. 
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THE INVESTIGATION 


Sampling in the Field. 


Sixty-three separate mines or seams were specially sampled for the 
investigation. The work of sampling was always done by a responsible 
member of the technical staff, and every precaution was taken to ensure 
reliability. The general rules governing this sampling and the detailed 
descriptions of the work of sampling at the several mines are fully stated 
iey Olwlpeariel Llc 

A list of the samples arranged in geographical order is given in the 
table of contents of each volume of the appendices III, IV, V, and VI, and 
is also printed in the text of the Report proper, Vol. I, pp. 8 to 11, and 
Vol. il, pp. 181 to 184. 


Crushing and Sampling in the Laboratory. 


The main samples on their arrival at the testing plant at McGill 
University were all crushed to go through a 2” screen, mixed thoroughly 
on a large granolithic sampling floor, sampled for the chemist, etc., and 
finally resacked, sealed, and sent to a dry room for storage while awaiting 
“test. 

The methods of sampling are stated in detail in Vol. I, Part IV. 

The smaller subsidiary samples were sent directly to the chemical 
laboratory, where they were stored in sealed vessels until required. 


Mechanical Purification. 


Each main sample was experimentally treated in the laboratory with 
heavy solutions, and the fractions analysed with a view to determining 
the probable results of washing. In all cases where these preliminary 
tests gave favourable results, a large lot was treated in the coal washing 
plant of the University, and this work was checked by a further series of 
tests with heavy solutions. 

It would, of course, be possible in a laboratory to do extremely thorough 
washing at an expense disproportionate to the value of the coal; but this 
was not attempted, the aim being to reproduce commercial conditions. 
From comparative tests made between the laboratory work and coal 
washing in standard plants, it is evident that this end has been attained, 
-and the tests as carried on may be taken in a broad way to represent 
average commercial work. 

The whole subject of coal washing, as well as testing, is dealt with in 
a general way in Vol. I, Part V, and the results of all of the trials are 
presented in a series of summary tables. The detailed results of each test 
-are given in Vol. III, Appendix I. 
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Coking Trials. 


Coke, as ordinarily manufactured in beehive ovens, can only be pro- 
duced from bituminous coals possessing particular qualities, but when 
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retort ovens are employed a larger range of coals are available, although 
even at best there are many coals from which good coke cannot be produced. 

A series of trials were made to test the coking qualities of the various 
coals in both types of ovens, and also to determine upon a reliable method 
of producing coke from small quantities of coal and a method of comparing 
different cokes in respect of their strength, porosity, ete. 

These experiments are described in detail and their results summarized 
in Vol. I, Part VI, but additional matter relating to special methods of 
testing, etc., will be found in Vol. VI, Appendix IV. 


Boiler Trials. 


The boiler trials were conducted in the boiler testing room of the 
Mechanical Engineering Department of McGill University, and the method 
used was as far as possible in accordance with standard testing practice. 
The equipment employed in these tests included a Babcock and Wilcox 
boiler, having 639 square feet of heating surface, and 16-79 square feet of 
grate area; an independent feed pump; weighing tanks, and standard scales 
for water and coal; together with the necessary apparatus for determining 
moisture in steam, analysing flue gases, and observing pressures and tem- 
peratures. Provision was made for supplying steam under the grate, also 
for working under forced draft, if required. Except in one or two cases 
where the character of the coal necessitated a change, the same pattern 
of fixed grate bars was used throughout the tests. These bars have air 
spaces, the area of which is 30 per cent of the total grate area. If different 
grate bars had been used for different grades of fuel, better economy in 
some instances would probably have been obtained; but it was felt that 
by using the same grate throughout, the tests would be more completely 
comparable with one another. 

Before commencing the tests, the boiler was thoroughly scaled, cleaned, 
and tested, and all brick-work around the furnace was rebuilt. Pre- 
liminary trials were then made with a standard coal (Georges Creek), to 
make certain that the whole equipment was in good order. The series of 
regular tests was then begun, the same fireman being employed throughout. 
it was not found possible to make more than one boiler trial with most of 
the samples of coal, and it was decided that in every case the same evapora- 
tion of 2,000 pounds of water per hour should be aimed at; this being a 
rate at which the boiler was known to give nearly its best efficiency. The 
results of the tests show, therefore, the rate at which each sample of coal 
had to be burnt in order to furnish a certain supply of steam. As a check, 
the heat losses in every case were determined as far as possible. All the 
tests were at least of ten hours’ duration, and the boiler tubes were, of 
course, cleaned before each run. 

Since the practical working of a coal in the fire has a great bearing on 
its industrial value as a fuel, continuous notes were made of such points 
as the condition and thickness of the fire; the nature and amount of ash 
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and clinker formed; the frequency of slicing and cleaning the fire, and the 
method of firing found most suitable for each particular fuel. 

The methods employed in conducting the trials are fully detailed in 
Vol. II, Part VII, and this part also contains a general discussion of the 
use of coal for steam raising, and a tabular summary of the whole series of 
trials. 

Full notes of each of these trials are published in the present volume, 
followed by the summary record above referred to reprinted from Vol. II. 


Producer Trials. 


The producer trials were made in a special laboratory erected and 
equipped for the purpose at McGill University. Several producers were 
tested, but the standard trials were carried out in a special down-draught 
producer rated at 40 H.P. 

The trials lasted at least 24 hours, and were checked by longer runs— 
one of 10 days. 

The methods employed in conducting the trials are fully set forth in 
Vol. II, Part VIII, and the results of the trials are presented in tabular 
form. This Part also contains a discussion of general questions of the use 
of producers and gas engines for the generation of power. ‘The detailed 
results of the trials are contained in Vol. V, Appendix ITI. 


Chemical Work. 


The chemical laboratory of the Mining Department at McGill Univer- 
sity was given over exclusively to the work of the tests for more than 
three years. Standard methods of analysis were used as far as possible, 
and these, together with a number of important special methods, are fully 
described in Vol. II, Part IX. A summary statement of the analyses of 
all of the regular samples appears at the end of the same Part. Details 
of the less important analytic work, and accounts and records of a large 
amount of secondary work, are given in Vol. VI, Appendix V. 


The Report. 


It will be seen from the above description of the investigation, that 
an attempt has been made to cover a large field, and yet to do the work 
in great detail. As a result of this, a very large amount of information 
has been gathered; but much of it is so highly technical as to be only of 
interest to specialists, hence it has been thought best to divide the Report— 
which comprises six volumes—into two main sections of two and four 
volumes respectively. 

In the first section there are separate chapters, or parts, dealing with 
each of the seven divisions of the investigation outlined in the last few 
pages. Each of these parts begins with an introduction in which the 
subject of the division is dealt with in a general way, followed by a more 
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or less extended description and discussion of the experimental work 
attempted; and concluding with a carefully tabulated summary of all of 
the tests in that division. 

Preceding the technical reports referred to above, there are two im- 
portant chapters, the first being an introduction dealing with the investiga- 
tion as a whole, and the second being a very full descriptive paper on the 
history, geology, and present commercial development of the coal fields 
and coal mines of Canada, from the pen of Mr. Théo. C. Denis—a member 
of the permanent staff of the Mines Branch of the Department of Mines. 
This part of the Report, which is profusely illustrated with maps and 
photographs, differs from the remainder in that its matter is largely drawn 
from previous publications of the Geological Survey and other sources, 
but it possesses great value as an introduction to the somewhat technical 
reports which follow, and is of importance, on its own account, as the 
most complete work yet written on the coal fields of the Dominion. 

The first two volumes of the Report, comprising Parts I to LX inclusive, 
may, therefore, be considered as complete in themselves, and it is hoped 
that they will prove of value, not only as contributions to the technological 
literature on coal, but also as a source of useful and timely information to 
the general public, on the coal resources of the Dominion and on the best 
methods of utilizing these resources. 

The remaining four volumes, III, IV, V, and VI, are given up exclu- 
sively to tabulated records and details of the tests summarized in Volumes 
I and II, to which they thus become highly technical appendices. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 36. 


Date—July 31, 1908. Trial Number—G.C.T. 58. 


OBSERVATIONS OF GENERAL CONDITIONS 


Notes. 


No. 1 B. and W. working. Weather close and warm. Coal of medium size, not much small stuff. 
Fair amount of slate-like substance. 


Time. 


Fire cleaned; and made up with No. 36 coal. Pressure, 85 lbs. per sq. in. 

Tubes blown. 

Started trial. Fire 2” well burnt through; flame at back. Keeping thin fire (3’’). 
This coal burns with much flame and smoke. 

Grill half open. Does not coke at all. 

Grill wide open. 

Grill full open. 

Slicer put in, found some hard clinker on bars. Did not remove. So far rake 
has not been put into fire. Fire not coking at all. 

Sliced fire. 

Sliced fire. Removed 40 lbs. clinker. Clinker when hot seems to be in plastic 
cakes spread over grate. 

Fire cleaned. Removed 70 lbs. clinker in large slabs and hardened on cooling. 
Bluish in colour. Not very difficult to remove; but coal could not be used 
on shaking grate. 

Trial finished, fire as at start. 52 lbs. ash raked from ash-pit. 

Blow-off examined and found tight. 


ASH AND CLINKER. 
Tare. Gross. Net. 
* aye 2 40 Fire sliced. 
75 145 70 ~—sCv FF ire cleaned. 
110 ~— Ibs. clinker. 
75 17 52 ~—s Ibs. ash—raked from beneath bars. 


162 —ilbs. ash and clinker. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 58 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz | Oz : CO 
interval. 
Start 8.40 a.m. 

BS AS ele ew Ae ee 50 50 8.40 10-8 5-8 1-8 
Tee Raye: Gems Suet rer ott Bou 211 9.10 10-1 ify? 1-7 
GA Selatan, ee 133 404 9.40 10-2 8-8 0-4 
Ey PR ec ec deer 63 467 10.10 12-0 6-5 0-2 
10225 A A eee 146 613 10.40 9-2 10-3 0-2 
PO SDD Sere oe ee ees 152 765 LALO 9-5 8-8 ua | 
Lisl Oe ee ee ee hee 122 887 11.40 8-9 10-1 0-9 
PURA Gare eg ae), he 122 1009 12.10 bie? 5:4 2:7 
LOL aks. ee ee eee 22150 1164 12.40 10-9 5-4 2-9 
bd Peer ee Re OMEN SA Se 42 1206 1210 11-6 DO 1-5 
1 Ae RN oie ot 163 1369 1.40 9-2 8-9 1-6 
Ly tba ee fo pawns. © bo 173 1542 210 9-0 6-0 4-5 
Le BO ar Bier Ss Bet AA ee 64 1606 2.40 9-0 10-0 0-2 
FO nah Seat ee ac it et 105 Tyit 3.10 7:8 12-1 0-0 
PACES De = Mn area Wy SSR 150 1861 3.40 25 ote: 1-4 
BS ROO mee poy Cake een na 101 1962 4.10 8:6 10-1 0-6 
3De1O eee oe re ae 53 2015 4.40 10:5 8-0 0-5 
BS PAC) ee We ee eee: oe eee 134 2149 D210 8-1 11-4 Q-2 
1 Ue a ae ee tte 195 2344 5.40 8-4 9-5 0-9 
A PD ae ee tae 150 2494 6.10 9-0 8:8 122 
eek Bicol oe iia hr a dn 104 2598 — Se 
Py eoU) TeAE Nac eee ee pap 2620 9-8 8-2 12 

SA Eee id PR Reeve 158 2778 

by Oey ee teen et got. ee we 2 Te 143 2921 

GA ere ate cura na cigs | oo 2954 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 58 


Steam Draft pressures, 
pressure Temperatures inches of | Water 
gauge. ed Ly water. | apparently 
| evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at} Feed In entrance lbs. 
sq.in. | room. |entrance) Water. | ash-pit.| to flue. | 
to flue. | | 
Se Acie a). 12).,k 20 116 89 570 ie — -02 a ERAN Ty PO 
my Me teeatek ty,. $5 EZ 89 BOM ce —-02 —»24 520 
MP eae 122 89 575 1225 —-02 — -26 378 
1 Ziggy ae 113 89 570 72-5 —-02 —-27 537 
Sta. SCALP Rae. 122 90 620 PISS: =" 2 == 26 454 
Uae edd he | 118 90 580 1205 —:02; —-26 438 
Oh ge eee 22 90 620 73 —-02); —-26 529-5 
dS A AN a ee 123 90 630 73 —a 2 — 27 494 
0) ls ee ae | 120 90 640 13 92 $3927 572-5 
MR tlk oe es 121 91 625 ia —-02 — -28 431-5 
12 4 aA a a a 118 90 610 73 = 102 =a 28 472°+5 
ULE) SAS Sa oR ete aa 122 9] 580 73 —==(0)2 28 480-5 
PUM AE ec 5. 122 91 590 73 —+()2 = 25 413 
Bion totic ak: 120 91 585 73 — -Q2 20 413 
EES be ee Ly 91 635 (is —-02 — -28 469-5 
MPMRLO) Sod coe rt segs 122 90 600 73 = ()2 sealer ts: 523 
je ee ee 123 90 640 bi —=-()2 la 491-5 
RMON ec ove si ve oko 12! 90 600 73 eat be kts 421 
VT PES? hy eee 123 91 700 73°5 Si 2 — 28 472 
OE ee 119 90 620 73 aoe BPE = 28 483 
(20 te Re area 123 90 610 (3 40a —=28 410-5 
ML Tie Mes ioral «toh otic 121 90 620 73 =e) my Oh 521 
ZOE, ae a aaa rae 123 91 560 73 — +02 == 2G 385 
A Ske a 120 95 570 73°9 ani) — +26 439-5 
ce a 114 91 660 73°9 —+(2 «26 449 
Ly Sees a | 115 91 630 73°95 —==(02 eat 26 449-5 
SEMEL Ie al er ido, | 111 91 600 74 wat )2 —!+ 26 380 
ha mata cues 305 | 115 91 630 74 arene 2 —=26 371 
SRP eter 123 92 780 74:5 w= ()2 — -30) 299 
8 ee ayitG 91 720 74-5 —-02 — +30 530 
he ht a a a 118 91 710 74-5 — OD — = 5() 491-5 
EN rib eG! be ee 122 91 650 74:5 = HC) 2 — -30 460 
Uy a eee ny ied 93 640 74°5 — -02 — -28 511 
BRE es lt Rees; 91 640 74°5 —-02 — -28 412 
oR ee ee 121 89 610 74°5 —-9Q2 | —-28 432-5 
Rees Mi) eee, 118 89 580 74-5 —-02 — -28 381 
PE, glee kas as | 93 97 540 74-5 — -02 — -28 331 
ol a 98 89 520 74°5 —:02] —-26 349-5 
PS eed icgedl x Fils Liz 88 530 74°5 — -02 — +26 279 
Bre Are et 4, 123 89 600 74-5 —-02 — -28 388 
a 123 88 710 74°5 —-02) —-30 428 
118-4 90-5| 616 73°5 —-02 —-28 |17,691-5 net 


aes pho a 
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SUMMARY OF OBSERVATIONS 


Date—July 31, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.40 p.m. Duration—600 mins. 
GENERAL. 
Method of-etoking.”. sh... bf) eek ete Hand-spreading on alternate sides 
Kind of drake cls. : Pee RA Pee Pe Et alate eee ee one Natura 
Condition of boiler and date of last cleaning.......... Thoroughly cleaned May, 1908 
Tubes Cleaned sie, wie crc cee Bere cree RES Sie Bes rang eit ae eerste ease Geis 7.50 a.m; 
Five clearied  i.ce iii oe cone ee Se te ch Aten, © cer eke se 7.30 a.m., 5.30 p.m. 
FUEL. 
Kindsol coalivan cea eee eee No. 36—Dominion Coal Co., Sydney, No. 7 mine 
Analysis of dry coal by weight (%).C =76-7,H =5, S=2-4,Ne=1-6,02=8-4, Ash =5-9 
Calorific value of dry coal B.T.U. per Ib........--- eee cee eee eee renee 13860 
Moisture in coal as fired (%)......... Cy nS ee ee RRMA SEO cid 5). Dan 
Weight of coal fired (Ibs.) 8 Aye qn tee: «cites cle eyes Wie i 7c Ae Reena 2954 
Combustible matter in ash and clinker (%)-. 6.0.6... eee ee eee 14-9 
Weight of clinker (Ibs3) so. Se. deen Paste s . TOR Es en ie wee 110 
Weight: of sash e(lbsi)iine. sateen: ates he cette + eine 24 = iene peer ape tian ele ae 52 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water).........- 6-500 s eect eee e eee eees —-02 
Air «© above fire ve C8 eh ie tht Os 6), Sipeics hie tee eee —-18 
Air ‘te eat dampers a. ET Ces A INES 13. Rn eee A ee — -28 
Amount of damper opening..........-...... Full—2 open, 5.55 p.m. to 6.10 p.m. 
Temperature of air in boiler house (ORR tee see Ae can to ee a te eee 90-5 

Hue temperature-CM2) 2 on 8b Oke - coe WR oe « i PP ee sae aes 616 


Analysis of dry flue gas by volume (%)... CO2=9-8, O2=8-2, CO=1-2, N=80°8 


WATER AND STEAM. 


Temperature of feed water (OR) ei ke ithe cis Ree lis ah 9 See ee er 13:3 
Total weight of feed water (lbs.), corrected for difference of level............17691 
Water level in gauge at start (inches) ...........- 0. eee eee ce eee tence teens 3 

y finish (inches) Giga hee 2 ei ie de ey iene ead ee 4 
Correction for difference of level included above (Ibs.)...........--.00+--000 — 20 
Steam pressure by gauge (Ibs. per sq. I)... . 6.66. eee ee eee ees 118-4 
Barometer reading (inches) .? os... septate cle > ete a bos Menor ate se ae 29-59 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..............---44--- 15-6 
Temperature in steam calorimeter (OT GER EE Rc, cet eta aie ele ee 202 +3 = 

Notes. 


Coal burns with much flame and smoke. Grill open over fire. Not coking at all. Clinker bluish and 


plastic when hot; easily removed but could not be used on a shaking grate. Cleaned out once, sliced three 
times. Weather close and warm. 


57°6 
Proximate analysis Volatile matter........ 36°5 
HA BV Petar ae eee oiens odehere 5°9 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 36. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.) —16°79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29°64. At finish—29°54. Mean—29'59. 
TOTAL QUANTITIES. 

Pi eA UL 2, ees RO Re Ne ee ioe dco a Secs Coe wedees 31/7/08 
ppiteen ser: Cor dae tad eiebe See Ae le pe ne oe er ea: a en ee re 10.0 
DN ith OMC OM AmOReOTCCMEIS!) cout Me eo ee cee ee a Ne ae 2954 
Percentage or moisture in’coal ax fired (%)e 84 TY ee eh Ae ah 27 
Bae rete Onury conr UTed (lbs. lens os eae eees ond 8 cod oe oe nd ciple g uc bs 2874 
pate Were ATIC TEL US RUINS or eee! ue et ee RL SO Be 162 
Percentage of ash and refuse in dry coal (%) (a) from analyses 6-9; (b) weighed. .5-64 
Total weight of combustible consumed, from analyses (lbs.)................ 2676 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.)... .17691 

Equivalent water evaporated into dry steam from actual feed water 
foriperavuresand. poller’ pressures (lbS:) . acc, oe lc ka dol ea ee 17620 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 20920 


HourLy QUANTITIES. 


BECCA AT eCe Derr NOUS LON. bye taa ee ioes ts Raeea CA eos enn el OE Eve EEE 287-4 
Dry coal per square foot of grate surface per hour (lbs.)..................00. tert 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1762 
Equivalent evaporation per hour from and at 212° F. (lbs.)................ 2092 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

| ALE TESS Vg ETERS os “a te ene i el OO ae a pc 3:27 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

pear om reccuremoe CaO elles (SQ RIN.) card vow sree wow sh obey U behead Se 118-4 
Temperature of feed water entering boiler (deg. F.)...............cn ce ceeuce 73°5 
Peewmmperature 01 escaping gases from boiler (deg) FE.) ). 02 6 ook oe ree 616 
Pressure of draft between damper and ash-pit (ins. of water).................. -26 
Bee ertar eo OmmoOMlure 10 SLOAN ss. td) 6 oe aa nal ies 2'o t's es GE 6 


HorsE-PowEr. 


Hore-power ceveloped. (tem alb-= s48)o os sore ee a ee 60-5 
PC rse ALCOR AOTSe-PO Wels a. sare SR an wa ore ence ean ae Ol ae ee a eee 60-0 
Percentage of builders’ rated horse-power developed......................00.. 101 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

CL GeO Seek Gen 3 yume. ion oa atn s A MRISD eens S lead re wth Ue aa ie, we ee a tg 5:99 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3)7-08 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5)7-27 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


Slecrisil sel vatiiys) ampere eta aa tere Prk ton eee as 22 chet SL One 7°83 
EFFICIENCY. 

Pa lomacevalie: on divecoul per: le (BL, US ier akin ens eww teae ees 13860 

Calorific value of the combustible per lb. PVE LU he ae tew in war teem gs ah eee Fa eae 14740 

Efficiency of boiler (based on combustible consumed) (%).................. 51-4 

Efficiency of boiler, including grate (based on dry coal) (%)................ 50-6 
FLUE GASES. 

Dry flue gas per Tis Cae Ole Grout PAs BUA VRES KIDS, oust tn cigs scans ede oe 22-6 

of combustible consumed (from gas analyses) (Ibs.)........ 18-6 

ze as ary coal Grom gas analyses) (Ibg:)i. 2.2. Oks ON owt ak 17-3 

Proportion of heat of fuel in escaping dry flue gases (%)..................... 15-7 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 236. 


Date—Aug. 3, 1908. Trial Number—G.C.T. 59. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Day bright and clear. No. 1B. and W. working. Coal very small. 


7.00 


Fire cleaned. Pressure, 105 lbs. 

Cleaned tubes. 

Trial started. Fire 2” well burnt through. Cokes a little, probably due to 
moisture in coal. 

Burning in a 23” fire. Much flame. 

Coal coking badly. Grill opened. 

Fire kept about 3”. 

Still coking badly. 

Steam on. A thin hard clinker on bar. 

Sliced fire. 

Sliced fire. Cannot get under clinker very well. 

Grill closed. 

Grill opened to half way. 

Fire cleaned, thin layer of very hard clinker over bars; did not adhere so badly as 
at 3.35, due to steam having been put on. 

eae trial. Fire as at start. This coal is very bad in heating and pitting 
the bars. 


CLINKER AND ASH. 
Tare. Gross. Net. 
res 116°5 41-5 Ibs. clinker. 
7D 138 63:0 lbs ash. 


— 


104-5 Ibs. ash and clinker. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 59 


Time. 


Start 9.00 a.m. 


DG (POD euch se) 18: je) OSG. 16) 09 161500) .00 0 

DO, SO CC IP I i Om 
Suen Ronel Mee 6Y eae. 'e: ef 6) s))e) sy 0, & 
BTL ele ae (of 14) 6) 6 “e 6) (o> pd) 6) ‘ee © 
SE we Wei wr eer lh db) ibe o> olla air of plas! 


Weight of coal Time 
fired. of 
sampling 
flue 
During Total. gases, 
interval. 
185 185 9.60 
156 341 9.30 
38 379 10.00 
156 bao 10.30 
ve 672 11.00 
93 765 fihs0 
139 904 12.00 
175 1079 12430 
90 1169 1.00 
137 1306 1.30 
igo 1439 2.00 
158 1597 22°30 
91 1688 3.00 
137 Lowe 3.30 
106 1931 4.00 
55 1986 4.30 
211 2197 5.00 
114 2311 580 
‘gi 2388 6.00 
124 RN 6.30 
58 2570 
166 2736 
40 2776 
131 2907 


Composition of flue gases 
by volume, per cent. 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 59 
Steam Draft pressures, 
pressure Temperaturer inches of Water 
gauge. aes water. apparently 
| evaporated 
Time. in 
Ibs. Tlue | At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. | entrance) Water. | ash-pit. | to flue. 
| to flue. 
4) OO ee he he cekenee 112 81 570 BOND 102 1 Sas 26 Ga gee eee 
Loh eae teapot tora 107 83 550 cA ;} —-02; —-30 490 
Ge SUaee re ok cane 110 83 560 71-5 —-02|; —-30 oa0 
OAT yay coat eee ee 119 84 560 72 — -02 —-30 323 
TOT00 eS eh nc ae 113 84 610 72 — -02 —-32 486-5 
80 Wu Stoned oe pene aa 121 84 EE I — -Q2 —-32 481-5 
LO FOU eres 114 84 660 72-5 —-02; —-36 503-5 
TO PAG oe ees 123 84 650 72:5 —-02 — +32 513 
Ahi ea UO) eee Gn 123 85 640 | 72-5 —:-02|; —-32 392-5 
c URE eer owe co ee 110 85 580 72-5 —-02| —-382 550 
RISSOK ete ae oe 113 85 600 72-5 —:02) —-32 519 
PIAS Hic tre berate ee 113 85 640 1229 —-02 — -36 404-5 
1200 So Je ane te 118 87 650 72-5 —:02; —-34 529 
HL aes et cree aay 110 87 605 72:5 — -Q2 — +32 562 
2850.8 S8, We te tee 113 85 590 72°5 —-02|} —-32 415 
10,45 SG ee Bete 121 84 590 72-5 —-02|) —-32 363 
1008 Fees et 122 84 570 72-5 —:-02| —-32 391 
Ledoh. ee See 121 83 590 72-5 —-02| —-32 502 
LOS Mon eee 115 82 DOM, loos — -02 —-32 501 
14d eee eee 118 83 550 1450 —-02; —-:30 370 
NAN GPS Cad San ce ae aes 118 84 550 | 72-5 — -02 — -30 427-5 
AER LS) Se Pea yen, 123 84 550 Pos —:02); —-:30 433 
PD ABO A en eee Bele 120 86 560 72-5 —-02| —-30 360-5 
DOS ite 1 Raa ee 113 84 580 72-5 — -02 —-32 440 
SOO sae cee akin 102 84 600 | 73 —:02| —-32 472-5 
By hit eae see eg ae 108 84 580 73 —:02| —-34 380 
FUL, cpa ehe su eane ta 83 650 73 —:-02| —-34 342 
Ph Lode hed AA sac vian aee 118 83 860 72°5 — -Q2 — -34 469 
A LOO Gee eed: 123 84 760 72-5 —-02) —-34 582 
AOS WS aed teach ae 102 84 610 72-5 —:-02|) —-32 591-5 
OE UN xe oh hoa 123 84 G20 pee: 2-0 —-02| —-32 383 
ACAD Aes weice, 110 84 730 72°5 —-02|) —-34 A71 
Fy eee eng? 102 84 700 72-5 — -02 — -32 632 
a SS Peete cent 113 84 660 72-5 —-02| —-32 462 
ROU Me ees ee 119 84 650 {| 72-5 —-02,; —-30 485-5 
SF Bic Bry Ne AE Leap 121 83 640 72-5 —-02) —-30 A472 
OO Meni ecae sae 98 83 570 72-5 —-02|; —-30 419-5 
Bad Matec 108 82 620 72-5 —-02 — -30 381 
Bs o0 Mee ein io he lil 82 585 72-5 —-02| —-30 328 
GAs etree res 118 82 580 72-5 —-02|; —-30 401 
FEN URC s werk ties 123 82 660 72-5 —:02); —-32 464 
1iAeT 83-8) 617 72-4 | —-02| —-32 118,019 net 


See be 
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SUMMARY OF OBSERVATIONS. 


Date—Aug. 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.00 a.m. Ended—7.03 p.m. Duration—603 mins. 
GENERAL, 
VLCERGULOL SUG Nip aes ents ae eee, Lg Hand-spreading on alternate sides 
PS LES IOLG Crt eee hee Ce clay BO ER aay Lara de pda Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
RE era er rer, eee dye ois A TY Ly gh doe SHY wei oR eal. Na coe Sy OOl a. 
LENG CUSEATTG EL 6. ha RA ip ES Beets eee eR Be FRY ee 7.50 a.m., 5.50 p.m. 
FUEL. 
EECA CORN Saar Mere ert vet. No. 236—Dominion Coal Co., Sydney, No. 7 mine 


oe of oe coal by weight (%). C=80, H=5-2, S:=2-0, Ne=1-7, O:=8-4, 
sh=2:-7. 


Pelctincr tue omary coal ol Urrper ly wy ee ee ke el Sea 14310 
Witte rea ripen | AgviTeG. (07; \ee eRe AMC Mek al et mn Ne 4-5 
Dura COCO Tee (cre meen reget re rer Ste he Wee Oh ees eS 2907 
Sormpusiole matter im ash.and clinker (96) o..4>2ac.iet ee et) 2 ot 27-4 
Py istteomcrnicer (Ibs. 2 ame ener tail Wal YH ease My) Some Ruste att Line gh 41-5 
Weight of ash (Ibs.)...... SRE A or aS Ube SS Rahs nie iF Rea ee CERT a SOD ERE Se 63 


AIR AND FLUE Gas. 


mi pressurender nre (inches of water) We, ica, outs dorms way a's oo ee ob oe — -02 
i. above fire i SUI cbc I CO aa EN eR Se —-21 
< at damper “ bape ae nee RR CTU eR I SI — +32 

POOUN OR CAT Der ODCTINT aa weurel Mai SeTE Re NOR Noel Meade yt Full 

PPeniperalure. of air sv Doerr houserlOH. eps ty Si SOR BANU ee ee al, Oe 83-8 

MGR LEI DerALUTG: (cls yun, Mateus eA Near bis tidy cer yok | ici -to Malpas i 617 


Analysis of dry flue gas by volume (%) CO:=9-5, O:=9-0, CO=1-0, N=80-5 


WATER AND STEAM. 


Hem peragire orl eeGa water. (. olsen s kwlhoea ola aa do ee ee Fe) a 72-4 
Total weight of feed water, corrected for difference of level (Ibs.).............. 18019 
Wy aerlevelritn gauge. auptart. (NCheSs). 2). ss aes en eis bee eo ROE 13 
NY etemelovein cauge: at, finish: (inches),. whos Ae wos uses el ween Cone 343 
SP oreciion wor dierence Of level (lba,) sami sabes oho koe ate ole ail tiene wy es wll ey be 0 
Dies Dressuro Uv fauee (lbs. per Sq. 1h.) s..-1 feiss a cod We A hia on ake 114-7 
USP VETUNA CSD ARSE nM ey baatel Yor) Poort | padres Wf COP mae RE ROR ey) MRI Sha RAR RRR OG Tea 29-83 
Pressure in steam calorimeter by gauge (lbs. per sq. in.).............-....05. 14-9 
PeGUIeTaruyerti steal CALOTIMCLED: (cl suse. ocls do ccc odd ere cla c whee bak ta 290-2 
Notes. 


This clinker was yery hard and stuck to bars until steam was put on. Forms ina hard, thin layer. 


Bars were found to be pitted afterwards. 


Coal cokes badly. Could not be used on a shaking grate. Grill over fire open a little. Weather fine 


and clear. 


Proximate analysis {Yotatit MaAbterea nae Sore 
8 


leak 


SOONG OE 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 236. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 


Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 86. At finish—29- 80. Mean—29-83. 
TOTAL QUANTITIES. 
Date of! trialist a a ee ET a ay 3 Bl 2S Ps 3/8/08 
Duration ofstrial Chours)\t us ees ee as eo ee ee oe 10-05 
W éight.of Goaliasifireds (tie ye ccc ces ARI ONG Od ee eae te Ee eh CPR ite nee 2907 
Percentage of moisturean’ coal as-fired (%).. 57 a2ee ee oes eke. eee "4-5 
Total weight of dry coal fired (Ibs.)..... eS Go oa Ne ee ee te! al 2776 
Totalrashiandsrefiuse Ube) e 2: See ee eee re eee 104-5 
Percentage of ash and refuse in dry coal (%) (a) from analyses 3-72; (b) weighed...3-77 
Total weight of combustible consumed, from analyses (lbs.).................. 2672 


Total weight of water fed to the boiler, corrected for difference of level (lbs.),. . 18019 

Equivalent water evaporated into dry steam from actual feed water 
temperature-and boiler pressure (Ibs.) 2-530 eae osc ae eee 17940 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21320 


Hour.Ly QUANTITIES. 


Dry coal firedsper hour: (lbs) = 2 cis. faye) Sis Tk are tare Ck ere te 276 
Dry coal per square foot of grate surface per hour (Ibs.). .. 0.38 (4/22 1). 28am 16-4 
Water evaporated per hour, corrected for quality of steam (Ibs.) ............. 1785 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 2122 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating suriace tths.).0 2.08 Seah coe 1 Pe BRE oe ee eae ee 3°33 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
Sieam pressure by @auee bss Sq. qi. ox = ae SORT pee eee 114-7 
Temperature of feed water entering boiler (deg. F.).....................005. 72-4 
Temperature of escaping gases from boiler (deg...) 0). .4..0 ce 617 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-30 
Percentage of wioisture-3m steam: heey, arabia fn Yeh OG Lie Seek meee 0-6 


HorsE-PoweEr. 


Horse-power developed (Item 52-343) o2.ck va cee See ee ee 61-5 
Builders’ rated horse-power. gy ess o soca owe apne Lee et ee 60 
Percentage of builders’ rated horse-power developed.................0.0.0005. 108 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9-- Them: ByAs a5 222 Bs Be ne ees hoes re ale en sr 6-2 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-33 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-68 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item 11) Them 38) eee Bs Pb Fa ee ee 7-98 
EFFICIENCY. 
Calorifie-veliesot dry coaliper Ibs (BoE Yeas ee ee ree ee 14310 
Calorifie value of the’ combustible per Ib..(B.7 U3...) 5 oe se ee 14700 
Efficiency of boiler (based on combustible consumed) (%)................05. 52-4 
Efficiency of boiler, including grate (based on dry coal) (%)...............005 51-8 
FLUE GASES. 
Dry flue gas per lb; carbon (from gas analyses) (Ibs.)...27.....0.......:12.. Daf 
. is of combustible consumed (from gas analyses) (lbs.)....... 19-68 
a dry coal. (from gas analyses) (lbe.)2e0 9 4. even vs eee 18-95 


Proportion of heat of fuel in escaping dry flue gases (%) ..............0.05. 16-95 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 35. 


Date—July 29, 1908. Trial Number G.C.T. 57. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Day fine and clear, rain and thunder later. No. 2 B. and W. working. Coal in fairly large lumps. 


5.34 
6.45 


Fire cleaned and made up with No. 35 coal. Pressure, 105 Ibs. 

Tubes blown. 

Trial started. Fire 13” well burnt through. 

Coal burns with much flame and large volumes of dense smoke. 

Fire kept about 4” thick. 

Fire built up to about 6” to 7”. 

eae slicing bar through. Thin clinker adhering to grate, put steam on under 

ars. 

Opened grill. Much less smoke. 

Keeping fire much thinner, 2” to 3”. 

Sliced fire, clinker came off easily; very hard. 

Sliced fire. 32 lbs. clinker removed. This clinker was hard and in cakes covering 
bars. The steam had cooled bars considerably so that it was comparatively 
easy toremove. This coal would not do with a shaking grate. It is practi- 
cally essential to use steam, otherwise clinker runs between the bars. 

Cleaned out. Hard thin layer of clinker over fire, easily removed, however—83 lbs. 

Finished trial; fire as at start. Not coking at all. 


Note—Essential. To have air admitted above grate; and steam under, 


CLINKER AND ASH. 
Tare. Gross. Net. 
75 107 32 
75 158 83 


115 Ibs. clinker. 


75 150 75 Ibs. ash. 


190 lbs. ash and refuse. 


| 
\ 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 57 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 

Start 8.45 a.m. 
Suit cee Rene Le rere 56 56 8.45 10-1 6-9 1-0 
char ta acta ae ere 253 309 9.15 7:5 10-1 0-0 
amils ohOke can RN aman 52-5 361: 9.45 11-8 6-2 0-0 
Ere: Ge gna ani 190 551: 10.15 8-3 7-6 4-0 
aelll: 2 Oicydine SCS Pane 173-5 725 10.45 12-3 1-9 6-2 
fade Ri Ont Rie meee 190 915 11} 13-1 3-4 1-6 
Nae eA sy: 82 997 11.45 14-0 4-0 0-9 
ins «tale SSSR eaten ten 103 1100 12:15 13-8 4-8 0-7 
Re eee a, 109 1209 12.45 9-1 10-2 0-6 
ae Aes eer ys) Ps a0 82 1291 1.15 9-2 8-1 2-2 
wih nce RIE eee ae 59 1350 1.45 11-5 6-7 1-0 
OWEN eT) we 153 1503 2.15 9-7 6-8 2-8 
wa 9 Latte ie doe Mi Ale ie 20 1703 2.45 9-5 9-6 0-7 
snide ee 134 1837 3215 9-5 7-1 2-3 
de vik ble taht en aN 166 2003 3.45 10-7 5:8 2-6 
Niet oa Ee 134 2137 4.15 9-5 9-2 0-8 
TS AT SOROS a eee 173 2310 4.45 11-5 7-6 0-5 
od Rast he 1h eek balan se Oe 106 2416 Bab 11-0 6-4 2-5 
Ms ra Sa eae VA 122 2538 5.45 10-5 6-4 3-1 
TaD. i, Or ae CAE VEN. Aa tha 87 2625 6.15 10-1 6-2 2-5 
Sh aR Es tee ee 128 2753 
pias a atk oer ae odors 98 2851 10-6 6-8 1-8 
NPN HOR Ea bots Me 91 2942 


ol 


OBSERVATIONS MADE DURING BOILER TRIAL No. 57 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. sit: water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
Ue yee ae ee | RY 85 580 fia ee he ee nN ee eet 
1d Li ee ee 110 85 520 ral —=+02 1 -—-25 500 
CLES i ae ae 111 87 500 ye —-02 — +25 351 
EO agi ont Ge. 114 87 480 falas —-:02| —-26 394 
ae 122 87 580 Ales — -02 — -26 390-5 
LU Bee) AE Wael Te 120 88 660 7125 —-02;)° = +26 527-5 
LOLs cnt es 113 89 520 (nhs —-02 — -30 430 
DOU ee at ee 113 89 590 72 — -02 — -30 297-5 
TA eet, |. 116 89 810 a2 —-02 | —-28 420 
pd LAU LN Se oe lai 109 88 560 72 —-02|/ —-26 479-5 
iN A ek ha a 117 89 625 (ie —-02); —-23 341 
Baie ues. . s 118 89 830 (2 —-02 — -26 A470 
ert eta eta. tos), 111 88 730 42 — -02 —-24 505-5 
1g LES Ae ae aa 110 89 (aes 72 —-02 — +24 448-5 
OAS 2008 Caley ee ae gee 119 88 710 72 —-02| —-24 461 
URE Ue 120 91 690 72-6 —+(Q2 —-22 429 
Me ie Sosa hss 120 88 670 72-5 —-02 —-24 475 
BoA oar He, 119 88 600 12°5 —-02 |, .—-24 400 
‘eps be Ak ane a 118 89 600 12-5 —-02 — -24 491-5 
AUS SEs eae 116 89 590 12-5 —-02 |} —-24 377 
2S) Oa ee 123 89 700 72-5 —-02) —-25 380 
7M ae er 123 89 700 (7) —-02) —-25 510-5 
TAS Big et Ay ee Oe 117 89 655 72-5 —:02; —-25 486 
ps1 8S ota een 113 89 660 1225 — -02 —-2 448-5 
Lue tern ts ae 112 89 655 73 — -02 — -25 501 
LU Mee te ieee 3. i18 89 670 73 — -02 — -25 381 
= Vr SA Sea rae Na en 118 89 650 73 — «(2 »25 485-5 
Mobs cosy ats he 120 88 (OX) 73 — (2 — -26 479 
AVA feo eee Rg ea 120 88 725 73 — -02 — -28 484-5 
rag AVES a eer 118 88 680 73 — -02 — -28 544-5 
Lhd Veet: a ee 118 88 700 73 — -(02 — -28 458 
ED Nrahs ee cnt rates bs 120 88 870 73 == + (2 — -28 478 
RAGS Sc Os Sagem 123 87 810 73 — -02 — -28 502 
EPL Weer es. ee 87 730 73 — -02 — -28 490-5 
‘0 ECR Tee en ae 123 87 710 i3 — -02 — -28 502-5 
De Uae so 123 86 640 270 —-:02; —-28 421-5 
ng Ti tg oe aa ae 120 87 600 (OAS 02 ¢ .—-96 329 
a ODN 113 87 650 73 —-02 — -20 565 
ihe Lee eee ee 123 88 650 73 —-02|} —-20 346-5 
De toU ee Param ine 123 86 660 13 —-02); —-22 473 
ES Fe eee ene 123 86 660 73 —-02/; —-20 476 
Lijod 88-0! 660 72-4 —-02 —-25 |17,931 net 
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SUMMARY OF OBSERVATIONS. 


Date—July 29, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Method vol Stokin’. 22 pate eee eee Cee eee Hand-spreading on alternate sides 
Kind ‘of irate er ee i eel rar ee eee ne ie a ae fe oe en eme Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Tibes cleaned. y clo wicuhc ecce Pere iret eee ie igre aes Pete es tourer cen epee 7.45 a.m. 
Fire. cleaned 2 cst: See oe Roe A ee ete ee Seek 7.34 a.m., 5.34 p.m. 
FUEL. 

Kind of coal.........-+.++-:+se+. No. 85—Dominion Coal Co., Sydney, No. 9 mine 
Analysis of dry coal by weight(%).C =77-0,H=5: 2,5 =3-7,N2=1-5,0.=6-7,Ash=5:9 
Calorific value of dry coal B:T.U; per Ibs... fof e. 2 et ot ei es 14000 
Moisture in coal as fred (9) 5 mut tees > atw ol rie ee ee 1-8 
Weight of coal fired, (lbg.).pho seperti c ele se - «4 aes = ee 2942 
Combustible matter in ash and clinker (%)... 1.2.06... cece cent ees 18-9 
Weight: of, clinker: (iis. i fab ove taper etter Fes ci oye ene ae anh ies Gea 115 
Weight of ash (bea. es neheemiee seme he oy7 ie 2 -bo 4 Pie oe €5 


AIR AND FLUE GAS. 


Air pressure under fire (inches of CALET) Sik «a :can ath x scm bom kteh ce pen Ree eee — +02 
i above fire - Deh 2} 5S ee ee ER RS PEs eon ry ly Nr Peed We / 
) at damper ck LOE 1s ee MRD PRISER YA Coe ve eer yey ye — -25 
Amount of-dlamper Opening it cus cies tog afer ole Ie ofa oo SEA ice Ny cig emia ire Various 
Temperature of air in boiler house ted GA ewes are Sie ers Rannan Chea eee eS, 88 
Flue. temperature (Res tate = i ine Were se alain eo Miep tio de yak vie us tee 660 


Analysis of dry flue gas by volume (%)..CO2=10-6, Oc=6-8, CO=1-8, N=80-8 


WATER AND STEAM. 


Temperature of feed water Gal ap Perea ct "Varga cae kde peed eee Fy cory SARL ae Sider 72-4 
Total weight of feed water, corrected for difterenceot level Ibs.) bc ene ee 17931 
Water level in gauge at start (inches)......--..-+-.- sere eee tense eres Tae 
Water level in gauge at finish (inches)...-..-.-- 2... eee eee eee teens 4 
Correction for difference of level included above (Ibs.)..........---+.00++05: — -20 
Steam pressure by gauge (Ibs. per sq. 1N.)...-. 6.6.0 - eee eee eee eee 17-7 
Barometer reading (inehes).... 22. cb dee = 6 eee oe ote tee Hs 29-88 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)........---. 222+ eee 15-7 
Temperature in steam calorimeter (°F.).........---..see scree ces esses 291-6 
Notes. 


This coal burnt with a great deal of flame and smoke. Air should be admitted above grate. To avoid 


clinker adhering to bars steam should be admitted underneath. Fire sliced—10.306, 1.30, 2.45. Best thick- 
ness seemed to be 3” to 4”. Weather fine and clear, turning to rain and thunder. 


| Pie Cap ON Eeeice 55:5 
Proximate analysis Wes me TW ttels eee 38°6 
Sines © gh oa enayens 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 35. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)\—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-90. At finish—29- 86. Mean—29- 88. 
TOTAL QUANTITIES. 

MPa Talend at a Gc oun aps Oe ae eee 29/7/08 
Pairs trop: ona puke (ure Rey ee oe, Anes ARS Ra. . £3 x So ee hes. 10-00 
LaeGieiaeeelt owl Os snes gl OS) hepa tales a One eeaiatidieks e, ha Ga ON ieee 2942 
eee Oleture in coal as fired) (OZ a. os. kc es Peek oaks 1-8 
De per ap Ol dry coal fred; (Ibs.).. 2.9. 20,%. 40... :.. . Reeth toc cn cc ee 2889 
Bee ee or relitea: (leew ogee as eee eile hac cee ee 190 


temperature and boiler pressure (libs.). 05. coe. oe ee ce cee ccc ccen 17850 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs 22122284220 
HovurLy QUANTITIES. 

pe eee trene per Nur Ulett eae a. te ee CUA! ND RNS OF oe oe 289 
Dry coal per square foot of grate surface per hour (Ibs.)...................... 17-2 
Water evaporated per hour corrected for quality of steam SIDS. yas A eee ee eee 1785 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2122 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

Me auiagrsliita Cel bss) evita Syme ls ne eh Ve ak eal OH Sagem 3°32 

AVERAGE PressurES, TEMPERATURES, Etc. 

iieanupreestre iy caure. (ba: Pag: it.) see ernie wood. oe he, eek. oe blast 
Temperature of feed water entering boiler (deg. F.)..................-....... 72-4 
Temperature of escaping gases from boiler (deg. F.).............0...-2..2..... 660 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-23 
Bere or Ol oistire i Sten ck birth dept tub eles... oder be dou OL 0-6 


POreeepomer developed! (tenia so45) fare. . ce Sik ort eth. o a dee Sue 61-6 
PeUUCcte erated Horsepower. Sew) Wee ekutde a eee Tea 60 
Percentage of builders’ rated horse-power developed.......................... 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

| ORE ESS TSH CST cats Scheer ee Oe TP en Sn 6-09 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-21 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-34 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


Rite roy L letal Conlin meee ren Mia ROG Cahir ei EAN ag te Pe oN ih iGO G 7°93 
EFFICIENCY. 
Belomucevanie ot dry-coal per lbs (B.1.Us)) ve. an.- ok oe ee 14,000 
Calorific value of the combustible per Ib. (B.T.U.) ........:................. 14,880 
Efficiency of boiler (based on combustible consumed) COF ite Hath eae ae te ae 51-4 
Efficiency of boiler, including grate (based on dry coal) CAS AG Tene eM hte fara 50-6 
FLUE GASEs. 
Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)....................... 20-2 
ae % of combustible consumed (from gas analyses) Clecia ie See 16-77 
cs A Gryocoal (trom. gas analyses) (lbs: )o vos was tes es 15-55 


Proportion of heat of fuel in escaping dry flue gases (Wo eis wean t se titeh ee 15-24 


83—3 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 38. 


Date—Aug. 5, 1908. Trial Number—60. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
No. 1 B. and W. and Robb, both working. Day dull and rainy. Coal in fairly large lumps with small stuff* 


7.25 Cleaned out fire and made up with No. 38 coal—120 lbs. 
.385 Tubes blown. 
45 Started trial. Fire 13” to 2” thick well burnt through. 
45 Fire 24” to 3". Coal burns with medium amount of flame and much smoke. Coal 
cokes at first. 
00 Coal does not coke so much. 
00 Sliced fire. Thin hard clinker easily raised. 
Opened grill 2 full open. 
15. Sliced fire. Removed some slabs of clinker (32 Ibs.) about 3” thick. Could not 
use this coal on a shaking grate. 
.50 Seems to coke rather worse since slicing. 
.15 Sliced fire and put on steam under bars. 
25. Cleaned fire. Clinker in thin hard layer, difficult to remove. Steam shut off. 
.48 Finished trial. 49 lbs. ash raked from ash-pit. 


> OH Co DoW Re co 0OONT 
SS 
© 


CLINKER AND ASH. 
Tare. Gross. Net. 
Bp 32 Ibs. clinker. 
H220 a5) 139 64 lbs. clinker. 
Total 96 Ibs. clinker. 
6.48 do 124 49 Ibs. ash. 


wee meen ee 


145 Ibs. ash and clinker. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 60 


Weight of coal Time {Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. : 
Start 8.45 a.m. 

LISTS | dy ed Sar rs 190 190 8.45 6-0 13-5 0-4 

SMa ere Pree ees 176 336 9.15 10-0 9-7 0-5 

De Opes LEM a A's 65 431 9.45 9-9 7-8 1-6 

URE AS 2 et ad i ae 159 590 10.15 7-3 12-7 0-0 

LORD ted, oot Pace.» Li 156 746 10-45 8-2 11-1 0-1 

MSZ Ne os ar ee fds 92 838 11.15 7-9 12-1 0-3 

Re 2 es eee ee 166 1004 11.45 10-3 7-1 2:6 

AVA ee es 192 1196 12.15 9-8 5-7 cmb 

YATE Os ele) a ae 39 1235 12.45 9-1 6-6 4-6 

CL ee 169 1404 N15 12-1 5-5 1-8 

ener 1 gar AS oS Sets 169 1573 145 9-5 7-3 3-2 

ee Ona terres Ane ese od 120 1693 Bal5 8-0 10-8 1-0 

eas sy Rykrst. . aa: 110 1803 2.45 9-1 9-8 0-8 

SON ed eee 3 130 1933 o.15 11-8 6-8 1-2 

Be Oe ee ei ist 84 2017 8.45 8-5 9-2 Los 

SAL) Wed ies eens Sv 84 ie 99 2116 4.15 9-6 9-0 0-9 

cS 4, See ea na 203 2319 4.45 8-0 10-8 0-8 

iS WO; SR a ear 121 2440 9.15 8-5 10-4 0-9 

eet oc Gk ok 40 2480 5.45 9-3 6-8 2-9 

AL they des ley MP Oo Mae on 215 2695 6.15 10-0 7-3 1-7 
Claes Cera Mle ok aa ea 78 2773 ———_— }|—_—_—_ }—_—_—_— 

Aimee te ee tt 91 2864 9-1 9-0 1-6 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 60 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. mi ae water. apparently 
evaporated 
: in 
ae Ibs. Flue At interval. 
per Boiler | gases at| Feed In | entrance lbs. 
sq. in. | room. | entrance Water. | ash-pit. | to flue. 
to flue. 
8.4 118 85 590 72-5 —-02 = 28: bs au eo eed 
9.00 121 86 580 72-5 — -02 —-28 321-5 
Ly 106 85 610 72-5 — -02 — -28 604 
9. 110 87 580 (246 —-02 — -28 453 
9. 121 86 600 12:5 — -02 — -28 432-5 
10. 116 86 575 73 —:-02|} —-28 ay Es 
10. 120 86 590 13 — -02 — -28 472 
A): 113 85 590 12°90 — -02 — -28 504 
10. 122 86 575 72-5 — -02 — -28 446 
Te 119 86 580 72°5 — -02 — -28 462 
Bi 119 86 580 13 —-02 — -28 511-5 
11 122 86 560 13 —-02 — -28 385 
11. 118 86 560 72°95 — -02 — -28 490 
12. 123 88 540 72-5 — -02 — -28 385-5 
12. 123 87 590 73 —-02 — -28 A79 
12. 121 86 580 73 — -02 — -30 443-5 
12. 123 85 580 73 —-Q2 — -30 44] 
ee 122 85 570 73 —-02 — -30 400 
i 123 85 600 73 —-02| —-30 527-5 
: he 113 895 560 73 —-Q2 — -30 570-5 
1. 123 85 580 73 —-02 — -30 410 
7. 123 85 530 73 —-02 — -28 421 
ae 116 86 540 73 —:02| —-30 368 
2. 121 88 675 (3 — -02 — -30 288-5 
a, 118 85 640 72:5 —-02 — -30 523 
3. 122 85 670 72.5 — -02 — -30 411-5 
3. 117 85 680 72-5 —-02 — -30 451 
3. 108 83 570 72-5 —:-02| —-28 433 
a. 110 84 590 72-5 —:-02|} —-28 429-5 
4, 110 84 660 72-5 —-02| —-28 452-5 
4. 119 85 590 72-5 —-02| —-28 420 
4. 118 85 620 72-5 —-02| —-30 389-5 
4. 113 85 565 72-5 —-02| —-28 452-5 
5. 119 85 660 72°95 —-02 — -30 462 
5. 113 83 610 72-5 —-02| —-28 432 
a 98 86 490 72°5 —:02| —-24 379 
5. 123 84 610 72-5 —-02| —-30 280-5 
6. 121 83 660 72°5 —-:02| —-30 491 
6. 121 84 680 72-5 —-02| —-30 549 
6. 123 84 650 72-5 —-02| —-—-3 494 
6. 123 84 740 72-5 —-:-02| —-30 642-5 
117-9 85-2) 600 rears -02 | —-29 |17,920 net 


LE ee ame 
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SUMMARY OF OBSERVATIONS. 


Date—Aug. 5, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.48 p.m. Duration—603 mins. 
GENERAL. 
DMethiod: Gf etait oer ces a 2 eh YS Hand-spreading on alternate sides 
LUO ee tn ee ees 8 Ee Gt ee? Gig ot Ae) a Sie Natural 
Condition of boiler and date of last cleaning.........May 1908, thoroughly cleaned. 
TET EM SLAG iy lectin de gan aie WON A A path hi Ova wel A eee nt 7.35 a.m. 
TOF ENSHECE Spc sie Cee ete ee a rak REESE OA DO nN aR Sa ean 7.25 a.m., 5.25 p.m. 
FUEL. 

Kind of coal.. .No. 38—Dominion Coal Co., Sydney, No. 1 mine 
Analysisof dry coal by weight (%). (eer? 6,H=5-1,8 =1-9,N2=1-5,0:=7-0,Ash=5-9 
Palouie wala ol dry eoalvb. BUR: per lb. 4s ig o0k th Sida os Sys eas. fal wy wee 14010 
BYE CSG ORILIN COM FOS MILE Oo) renee yn tee en ol all 8 ats ee eek Soca Ee a Poe 2°8 
NWieloniteorscoutinrenu( (bse warren eters (rele le Sie ke dy bynes slé 4k wlele's at 2864 
Caneel atier Hnasil Alic. CUNKeP 677) 2.0. ans Fake wa oe ance doce ee: 19-5 
A AEE EA ARS LL ELE STS) cae @LaTEAD os er, “SSE Oe a OT, a 96 
TESTS aa Ca ONT aed lg ES) eam te CRN) A&C ON Geman Ne dean So eR 4Q 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) eee ea et Tse hs ee Ps aus — -02 

above fire De ee te ees Wet NE Os) ee lds wake — +22 

si at damper “ Ri IB ae ek ce Me MEA 7 PPL Or oe —- 29 
Peeler.) PETE OEM NE rmnie ied wears ae oi ale A aas ms lea core Hari hrs Ae te Sa eB ert 
Protec rtture ol all in OOUECE NOUBE( Mie oe. eas aus ola nlc hc dsca vas steno cc 85-2 

Pears IDIOT CULM Gy SLs eM er PEAN AN es, Woccs at, Chey phe coh bic the. eh tices tik Tha, vant oa on athe 600 


Analysis of dry flue gas by volume (%).. .CO:=9-1, O:=9-0, CO=1-6, N =80-3 


WATER AND STEAM. 


Werner a @iterOL 1Ced waver: | Le c\r. tn is es te ods ne sas ae ke Fa chase ao Ie 72°0 
Total weight of feed water, corrected for difference of level (lbs.) ............. 17920 
Weetemiovel iy gauge ac.starh ONChes) ©... oe..5 4 fee ce es eb ea ee eet az” 310 
Weiner ievein gauge: ate finish (nchea) i... 6 gels. «ssc. as's hate ne be wre « Sze” 320 
Moree om tor cinerence of level (1b8.) yes c.f ies bw og bw eB b eds ba bone —10 
pentspressure, by gaure Cbs) persqy Ti}... 0 eed ev eked Os 117-9 
Bee ee CBT CHCIM SA MILCUER fis ace has nw oS ao we a anya dde'n a Sch UIA DS & A OOA ol 29-48 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)..................... 15-9 
eriere ere siieateai Corormmeter (°F alban AAG ES oils data eS 291-8 
Notes. 


This coal forms a hard clinker which adheres to the bars; should have a steam jet underneath. It 


also tends to coke. It could not be used on a shaking grate. Much smoke is emitted. Sliced 1. 00, 2.15, 


4.15. 


Weather dull and rainy. 
Hixed carbon... 52. 59°8 
Proximate analysis, Volatile matter....... 34°3 
DNCHIRMGN ta? Ge nee MSOU RO By 8 5:9 


Sie ell SA ce 


pod 


So er icy 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 38. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 52. At finish—29- 44. Mean—29- 48. 
ToTaL QUANTITIES. 

Date of trial o s< a's groin Bie ee gc og =) ee 5/8/08 
Duration of trial (hours) 7 .)e ee eee te oe Ok als reds 10-05 
Weight.of coal as fired (lbs:) vino yp ears we ae =e "lepers 2864 
Percentage of moisture in coal as fired (%)........ 10. eee eee etter eee 2-8 
Total weight of dry coal fired (Ibe)) Sooo sete ete = oe ses este chee Ce arreweaats 2784 
Total ash and refuse (lbs.)o Ge wees ce ieee a oie sree ee cea oe meee 145 


Percentage of ash and refuse in dry coal (%) (a) from analyses 7-3; (b) weighed...5-2 
Total weight of combustible consumed, from analyses (Ibs yii': a. cee ay eee 2580 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.) . . 17920 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.).........- 2+ + eee sense eee ees 17840 
. Equivalent water evaporated into dry steam from andtet. 202% Tepe ieee 21200 
HourR.Ly QUANTITIES. 
Dry coal fired per hour (lbs) seme eer ew ees 2 ee ee re ee Qt. 
Dry coal per square foot of grate surface per hour (los. Ae eis oe ee 16°5 
Water evaporated per hour corrected for quality of steam (ibs) 2 Cie ere 1775 
Equivalent evaporation per hour from and at 212° Kb) seco. eee eee 2109 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface {lbs. je ee ree ete sie sc a * ew ween ew dene eee ee 3°93 
AVERAGE PRESSURES, TEMPERATURES, Ec. 
Steam pressure by gauge (Ibs. / sq. IM.)... 00-11. ee eee ee tet eees 117-9 
Temperature of feed water entering boiler (deg. F.).......-..--+ 200s eee eee 72-7 
Temperature of escaping gases from boiler (deg. F.)... 0... 6.02 e eee eee 600 
Pressure of draft between damper and ash-pit (ins. of water).............+---- 0-27 
Percentage of moisture Im steam. .... 6.00... - ee eee cece eee eter et ee etree 0-6 


Horst-PowEr. 


Horse-power developed (Item 15+343).......... 5555 - sere eee eee 61-1 
Builders’-rated “horse-power,- e+ - me ow ek aes eee ee 60-0 
Percentage of builders’ rated horse-power developed........----++.++++++ +055 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

(Item 9 + Item 8) sei duicews wee eee eee ems tos Seeing eee 6-26 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-40 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-61 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item 11 <- Item 8) 2) 06 oe oa oe pre: whee peo re nn eel 8-22 
. EFFICIENCY. 
Galorific value of dry coal perlb. (BAILUs) 20 te tire le tenet ee pee 14010 
Calorific value of the combustible per Ib. (B.T.U.)............ 0-2 e eee eee 14900 
Efficiency of boiler (based on combustible consumed) (%).......-+--- ++ eee: 53-3 
Efficiency of boiler, including grate (based on dry coal) (%)...---..+-+++++++- 52-4 
FLUE GASES. 

Dry flue gas per lb. carbon (from gas analyses) (Ibs.).....-..+- 2+ eee ee eres 23 - 2 
Dry flue gas per lb. of combustible consumed (from gas analyses) (1be.).- wowace 19-7 
Dry flue gas per lb. dry coal (from gas analyses) (Ibs.).... 2... 600-0 esse eee 18-2 
Proportion of heat of fuel in escaping dry flue gases (7%)... ...-- +++ + sess: 16-1 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 37. 
Date—Aug. 6, 1908. “ Trial Number—G.C.T. 61. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Coalin dull looking hard lumps, with much dust. No. 1B. and W. and Robb working. Day fine and clear. 


7.15 Fire cleaned and made up with No. 37 coal. 
7.30 Tubes blown. 
8.30 ‘Trial started. Fire 22” half burnt through, fair amount of flame. 
8.45 This coal burning in 3” fire, medium amount of flame. Densesmoke. N ot coking. 
materially. 
10.15 Open grill 3. 
11.00 Fire kept about 4” thick. Firing every 5 minutes. 
12.20 Fire cleaned. Clinker in small hard pieces, easily removed. Very suitable for 
shaking grate. 
5.17 Fire cleaned. Clinker broken up and easily removed. 
6.30 ‘Trial finished. 85 Ibs. ash raked from pit. 


CLINKER AND ASH. 
Tare. Gross. Net. 


12520 iD 173 98 Ibs. clinker. 
5.20 <> 189 114 Ibs. clinker. 
Total 212 Ibs. clinker. 

6.30 70 160 85 lbs. ash. 


297 lbs. ash and clinker. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 61 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 
Start 8.30 a.m. 

ees odo ge idee dap a 72 72 8.30 8-6 9-4 1-0 
a Oe ences or dan ev 7S 189 261 9.00 9-6 7-5 2-1 
A lee Es hs 178 439 9.30 8-4 LI+2 0-2 
JUIN ii oa ee eee ae 212 651 10.00 10-3 6-4 2-1 
Uh ats pile ot 2 ae A oe ne 137 788 10.30 8-1 11-4 0-4 
pial A O0Ss on A Sa ee 145 933 11.00 9-5 8-6 1-4 
fi ei ta Oh 4 NS a 210 1143 11.30 9-0 9-2 1-2 
ACE) RS ee Se ee in2 1255 12.00 8-4 9-4 1-7 
| ae AG, 2A! ae a EE de 47 1302 12730 7-0 12-5 0-2 
HARB eB 2) | lt 0 ae Sy ae 225 1527 1.00 9-8 7-5 1-6 
Yh AUT ei Alte 137 1664 1.30 6-2 12-7 0-5 
2d te a 153 1817 2.00 7-7 12-1] 0-1 
“ADT | eee 143 1960 2.30 10-6 7-8 0-4 
2 CW so ie A ea 148 2108 3.00 9-6 9-4 0-4 
a ONS a) 2 herr 74 2182 3.30 9-1 7-7 2-0 
SO 206 2388 4.00 8-7 10-2 1-0 
24 5. i 151 2539 4.30 9-2 9-0 ict. 
227A, Se 49 _ 2588 5-00 10-8 7-0 1-9 
ZN 4 118 2706 5.30 10-0 ee 1-9 
ghee. ay rn ee 106 2812 6.00 7-0 11-7 0-4 
Di DUS eet 119 2931 
OUSO 7 tier ete s., 194 3125 8-9 9.4 1-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 61 


DOOUTONOE EP PRP WWWWNHNNNRR Re 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. eel water. apparently 
evaporated. 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in room. |entrance| Water. | ash-pit.| to flue. 
to flue. 
ae Pe 123 85 570 72 — +094) 20.) 2. ee eee 
ee cee 118 85 575 72 —-02}| —-26 380 
Pea et eae 120 86 580 72 —-02| —-28 A74-5 
ee ee 123 86 630 72-5 —:-02 |; —-28 528-5 
eg Waren Shades 115 87 630 72-5 —-02| —-28 Dolep 
ity hy ee 108 87 570 72-5 —-02| —-28 597 
OG oe PR eee 123 87 585 72-5 —-02| —-28 301 
bye Se eit 115 87 615 72-5 —:02) —-2 558-5 
Bey, heen 120 87 625 72-5 —-02| —-26 500 
BE ras a Nees 120 87 580 12°5 —-02| —-26 423 
in ele eee 113 87 600 72-5 —-02 |) —-26 611 
en ete al 115 87 575 72-5 —-02| —-26 509-5 
See geo 121 87 570 72-5 —:-02); —-26| -335-5 
ne nae ats a 122 87 590 72-5 —-02) —-26 394 
See a eee 108 87 580 72-5 —:02| —-26 425 
ae ve ee 123 86 630 72-5 —-02:| —+26 362 
Pe tod Cate t= 120 86 600 72-5 —-02| —-26 331 
A Fifer, Vacs pnt s 118 85 600 12+5 —-02| —-26 419 
Avia: Mek eet 123 86 660 73 —-02| —-26 440-5 
EG. year 116 86 600 73 —-:02| —-26 429-5 
a AEE TR ete 118 87 600 73 —-02| —-28 470-5 
icp) eae 118 88 670 73 —-:02 |); —-28 481-5. 
he Eee Sins 121 87 650 73 —-02 | —-28 472-5 
Ete GMD 121 86 630 73 —-:02) —-28 423 
Be ee Sees 121 88 610 73 —:02| —-28 423 
EH Ws tg hose 110 88 650 73 —-02} —-28 542 
Sgr Bk Nee 123 87 620 73 —-02| —-28 492 
UD EN Vir Se 113 87 600 73 —-02| —-28 510-5 
fone Ree, & oie 113 87 610 72°5 —-02 |; —-28 460 
3 ed Dee 123 86 610 72-5 —-02 | —-28 440 
A oa oa ae 121 87 610 72-5 —-02 | —-28 A71 
pO ae ee 122 87 600 72°5 —-02 | —-28 Ali 
Le eee 123 87 600 72-5 —:02| —-28 570 
tie ee ae 120 87 595 72-5 —-:02| —-28 460 
Map te) ede tS 5 118 88 630 72-5 —-02| —-30 470-5 
Weer dake’: 115 87 585 72-5 —-02| —-30 489 
1 yieag a eee 118 87 620 72-5 —-02|; —-30 300 
A A Sed ee 113 85 610 72°5 —-:02|; —-30 432 
ohm alge. ae ee 121 85 610 72:5 —-02} —-30 All 
1 Ae ae 120 85 640 72-5 —-:02| —-32 466 
Ree hes aries - 118 85 630 72°5 —-02| —-32 452 
118-4 86-6) 608 72-6 —-02| —-28 |18,218-5 net 


ot ee oe 
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“SUMMARY OF OBSERVATIONS. 


Date—Aug. 6, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.30 a.m. Ended—6.30 p.m. Duration—600 mins. 
GENERAL. 
NEEUROG Of SLOG Siw Mme ee ns Hand-spreading on alternate sides 
UGYAYO RRO EEEES GN ice cr occ bh oeoaks es ee a ee oe Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
BAU eel NIN t eR RS LY foots te Eel BG tod ahs Nat sey Glue Za ccewud s 7.30 a.m. 
ALOR IC ACCME MME Seer acs asim t sie ogee Lo wh nee oe 3 , 4:15 a.m., 12.20 p.m., 5.17 p.m, 
FUEL. 
Kond/of coal. ..... No. 37—Dominion, No. 10 Colliery, Dominion Coal Co., Glace 


Bay, N.S.—Emery seam. 
Analysis of dry coal by weight (%)...C=73-3, H=4-9, S=2-5, N2e=1-2, O.=7-0, 


Ash=11-1 

Polemiucaaueroi dry coal bl .Us per lb iy. 06s. gaa. oo eae ned eebueed.h.. 13120 

Mi Ciemreniscoobaarirea (9, meee ee nee ke ieee ae i nS 2:8 

VCO GAG TN ROGER NG Tha os lid dash Ee eee Sms ane tee eee a ene ae ener ae Se me 3125 

Sombusviple matter anvash and clinker€ Geko «sta cas woth wacicies acca deen. uoh 15-4 

NCTE) fee MURS AL ee Oe EE ve PL em oe ed ce IL J 212 

De OPES tS CLG) tues ae a Te oe wb ree Win dc) ai gig need dundee te, ch 85 

AIR AND FLUE Gas. 

Aue Diessure Under fireincires OF Water) a... ts on bee oe iw's dh ale ddncete He — -02 

ck above fire He FN Be Oe Oe ne atts ee ORME eT — -20 

4 at damper a eS Cer eeea TER dick Ain dokia) oy Avy sh possessing — -28 

UCT URMER CAT eIP OP CHING © mie omy eet Oat a hehe: Ay boa de. Various 
Per PeT UIT ers AIL IMP OMGTOTIRE CD wy li ies avo) stab ny vrah} « coerce) ead oh oN o¥enc.cgrecatenchs 86-6 

mee UN Me CTOs (rd) ere marmite thy Se ne wat ee i lg Mie hay hou fy BAP ay ka) vee asad | 608 


Analysis of dry flue gas by volume (%)..CO:=8-9, O.=9-4, CO=1-1, No=80-6 


WATER AND STEAM. 


Peeler ature: Olrecn: Water (oH) torts, dah ae ae Metves baiiede te he ok ceee 72-6 
Total weight of feed water, corrected for difference of level (Ibs.)............. 18218 
Wertetelevel mi cauge. at Stari @mghes)) ¥.pcr eh oes sick os aed. Da cea enon lw 3 +e” 
Wie oem evinlmit palo tAinisnh (NUS)... vaccine: aac da. ln ceeAo..  . 4” 
Soreiom ror Ulirercrice of level (oe). 209. ee ee oy en —10 
pics pteacure by rare (los. per sas ine). kA) kaso we ee) 118-4 
earere Ce meee iced tree Ca iad OM eco Rnd) TREN, PU PRES WS td a 29-57 
Pressure in steam calorimeter by gauge (lbs. per'sq. in.)..................... 15-8 
Bremer en (Urevirinsrenlm Calorimeter (2. tae) oa s,. Te LS Oresison 291-6 
Notes. 


This coal could be burnt to great advantage on a shaking grate. The clinker was in small, hard pieces 


and easily removed. It cokes but little. Dense smoke was emitted. The fire was kept about 4” thick. 
Weather fine and clear. 


EEG GanDOlne. eae ee 53°8 
Proximate analysis; Volatile matter....... 35 4] 
CAS eM Rs os tae r, coms ala 


— 
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SUMMARY OF RESULTS 


Made onB. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 
Kind of Fuel—No. 37. Kind of Furnace—Fixed bars, 30% air space. 


Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. {t.)—Nil. 
Barometer at start—29- 58. At finish—29- 56. Mean—29: 57. 
ToTaL QUANTITIES. 

Toate Of trigl Fic pie te Es ate a hes SO Ee a 90 ate eae ere a 6/8/08 
Duration of trial (hours) 7 is st ce ee ee is ee pa eee eee 10-00 
Weight of coal as fired’ (bs.).......2-4..-.--:-.-5.- 7k. Sek TY ere er elie oie as ol2D 
Percentage of moisture in coal as fired (%)......... 2.225 e eee eter t eee eee: 2-8 
Total weight of dry coal fired (lbs.):0. 02.225... 2225.50.50. 7 oe 3038 
Total ash and refuse*(bs coe oe eee ae cic ee eat cies res ie cee opels) ee rene 297 


Percentage of ash and refuse in dry coal (%) (a)from analyses 13-12; (b) weighed. .9-8 
Total weight of combustible consumed, from analyses (Ibs.).........-..-..++5 2639 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..18218 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.)........--.-- +s eset eee ete eee 18140 

Equivalent water evaporated into dry steam from and at 212°.0 (bs, joe 21560 
HovurRLy QUANTITIES. 

Dry coal fired per hour LSPS Weer) © ce ae MR Reso: pe ete oe chee tee 304 
Dry coal per square foot of grate surface per hour (Ibs. SR a eee 18-1 
Water evaporated per hour corrected for quality of steam (lbs) Mies eee 1814 
Equivalent evaporation per hour from and at 912° Pos.) 5 ee eee eee 2156 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (IbS.)ssee aco ce es erste oes poss nie os Ore een eee 3:36 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by gauge (Ibs./sq. IM.) .. 2... eee eee eee tenes 118-4 
Temperature of feed water entering boiler (deg. F.).... 2.0... 660s ee eee eee eee 72-6 
Temperature of escaping gases from boiler (deg. F.).......-.. 0-00 eee rete eee 60 
Pressure of draft between damper and ash-pit (ins. of water)............--...- 0-26 
Percentage of moisture in steam. .......... 6... cette eee eee tenes 0-6 


Horst-PoweEr. 


Horse-power developed (Item 15+343).......... 2 cece eee eee eter eee ees 62-5 
Builders’ rated horsé-powers. 5).-./ave <3 edie oy eee sew ene cee 60 
Percentage of builders’ rated horse-power developed. ..............++seseeeeee 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 
(Item’9 + Item 3) 2%. oo gence ae fe et me eee ees et eee er eee 5°83 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11~+Item 3) 6-90 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-10 
Equivalent evaporation from and at 212° F’. per lb. of combustible consumed 


(Item 11 + Item 8) risen fee cine he ts tee am ee cere i ce pee 8-17 
EFFICIENCY. 

Calorifie value of dry coal per Ib. (BSD. U.)s 52 wo. sarctie Ge eyes ele ot nie wee 13120 

@alorifie:value of the combustible per lba(B/P.U.)....-2 3 a eek ee 14770 

Efficiency of boiler (based on combustible POUSUNE) Aoi ties ohare ete ee 53-4 

Efficiency of boiler, including grate (based on dry coal) Cet Oe os tla. 8. a 52-2 
FLUE GASES. 

Dry flue gas per lb. carbon (from gas analyses) (ibs:) geiehevecs alo. Gane ee 24-8 

a is of combustible consumed (from gas analyses) (Ibs.)........ 20-9 

bi NS dry. coal (from gas analyses) (lDs:) <2 scsics 2 at ee 18-2 

Proportion of heat of fuel in escaping dry flue gases (%).....- +. +e see eeeees 17°3 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 237. 


Date—Aug. 7, 1908. 


Weather dull and inclined to rain. 


Notre—The frequent slicing was due to the fusi 
impeding the supply of air from beneath. 


Finished trial. 


Trial Number—G.C.T. 62. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
No. 1 B. and W, and Robb working. 


Cleaned fire and made up with coal No. 237. Pressure, 115 lbs. 

Tubes blown. 

Trial started. Fire 13” thick half burnt through with flame along one side and 
the back. 

Burning in a 3” fire. Cokes 
but little. 

Grill } open. ° 

Coal so small that fire is now only 2” thick to enable draught to get through. 
Consequently firing very frequently. 

Grill $ open. 

Sliced fire, large slabs of clinker removed. Not sticking to bars but in larger slabs 
than in unwashed. Could not be used on a shaking grate. 24 Ibs. clinker 
removed. 

Fire kept a bit thicker again; about 3”. 

Coal seems to burn best in 21” fire. 


Gives off much smoke. Burns with medium flame. 


Grill + open. 


Sliced fire. Clinker in hard cakes, removed 16 lbs. 
Sliced fire. Clinker in hard cakes, removed 9 lbs. 
Sliced fire. 


Cleaned fire; removed 44 lbs of clinker. 
Fire as at start. 73 lbs. ashes raked from ash-pit. 


CLINKER AND ASH. 


PUECIN I oo eee 24 Ibs. 
SICIN Oe en sd a 16 Ibs. 
pHLICTINO A ayo) ss: 9 Ibs. 
GGA Wee ts Hh 44 lbs 
93 Ibs. clinker. 
75 148 73 Ibs. ash. 
166 Ibs. ash and elinker. 


ng together of the clinker which spread over the bars, 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 62 


DOOoonorPWwWwwNnNre 


Time. 


Start 8.35 a.m. 


See. tan oleae. cel eo. 1sitee oe: .0) ce neue eee e 
ae a ce, eth! Gente ier ve, 162 bw jes Oe te reg Le 
sian, ‘@ hei aye te a itenves ey. a5) 8 mele, 
eesiadetie: Kole Uiamiect 9 a.e Ne) seme. 1 msennte- sa Tne 
Hier ee CRC) Sen lee AC ce Pot eT 
gr dauhe Le) Wee urs erewUel ‘e.gih lathie/ "teu et somce 
chins, at we) 42 e) odie) (oe een ews) sens) 
Gite nat we. oy veh Reyrecte 0,0) a6u 16: pe eels aac 
Sloe Riostist fe" 4 Fog (eh TO 0306, 0m Ose ep ar Le 
anelcte? inuten ts Eaigeinen Ter o00 cag ® som ialo 


Weight of coal 


fired. 
During Total. 
interval. 

185 185 
167 302 
134 486 
141 627 
157 784 
164 948 
155 1103 
160 1263 
te 1400 
167 1567 
174 1741 
133 1874 
128 2002 
86 2088 
114 2202 
160 2362 
67 2429 
202 2631 
119 2750 
114 2864 
56 2920 


Time Composition of flue gases 
of by volume, per cent. 
sampling 
flue 
gases. CO: Oz CO 
8.40 8-3 9-8 1-3 
9.10 720 11-4 0-6 
9.40 8-5 8-0 3-7 
10.10 9-1 8-1 2-4 
10.40 8-9 10-9 0-0 
re Pe hW) 10-7 6-7 1-7 
11.40 6-5 13-2 0-3 
12.10 9-2 7-5 3°4 
12.40 9-5 9-2 0-8 
rAd 7-4 Tey 0-6 
1.40 8-6 8-4 2-6 
2.10 re 10-0 1-9 
2.40 8-5 11-5 0-0 
Sau 8-2 8-4 2-5 
3.40 7-4 12°72 0-1 
4.10 8-2 10-6 0-9 
4.40 10-5 8-1 0:6 
5.10 9-4 9-4 0-8 
5.40 10-5 7:3 2-1 
6.10 8-7 8-5 2-4 
8-7 9-6 1-4 


OBSERVATIONS MADE DURING BOILER TRIAL No. 62. 


POO AATOH ER RP RWWWWNNNNDH HEHE 


Se 8 Re es 6p ce ae 


Soe Nels, a! a) (eae fe) ue “6 


Sf spt 0) 6, lie: 8) a) eh e) eeve) <e 


oy Belle ie, eee 18, (©. <0. ce 


3) US) 05s) s) 6: ‘shiet © 0 |e 


S70 Sie 7et Sa" “st G1. 16) Je ce. .«. 


a ee apl Ae. (6) cays ‘oe? 50 


rkonercie Vaal pi ee” evan 


eer Fe) 5, si 10 8) #) 10, “8. ie) 0 


Shiegiee.e 8 4 16) ‘ulieh a, © 2 


ee. 6 bi s,m) 6) 0) ie: © 


Se RGD Suen, is eye i te 


oF SOR Bees je al ee eh 


Steam | 
pressure Temperatures 
gauge. ap 
Ibs. Flue 
per Boiler | gases at| Feed 
sq. in. | room. | entrance} Water. 
to flue. 
115 83 600 73 
113 85 570 73 
118 85 600 73 
118 86 630 73 
118 85 610 73 
119 85 610 73 
118 85 620 73 
108 86 490 73-5 
119 85 540 73-5 
114 85 480 73°5 
119 85 475 73-5 
116 87 500 73°5 
121 87 530 73-5 
H13 87 500 73-5 
tis 87 540 73-5 
120 86 570 73°5 
113 86 540 73 
118 86 550 73 
121 85 580 73 
Lit 86 500 73 
120 86 475 73 
120 87 475 73 
118 87 500 73 
113 87 475 73 
118 86 580 73°5 
113 86 490 73 
113 86 510 73 
120 87 450 72°5 
ja: 87 630 72-5 
118 85 500 72°5 
104 85 530 12°5 
tip 12 85 515 72-5 
120 87 500 72-5 
ize 87 900 72-5 
118 87 520 72-5 
112 85 530 72°00 
Ie 85 525 (2°5 
123 85 500 12°5 
118 85 500 72-5 
118 84 520 72-5 
118 83 530 72-5 
116-6 | 85-7 541 73 


} 


Draft pressures, 


inches of Water 
water. apparently 
evaporated 
in 
At interval. 
In entrance lbs. 
ash-pit. | to flue. 
— -02 Os ete ee ee 
—-02} —-30 420 
—-02} —-30 402 
-02 | —-30 382 
—-02| —-30 503 
— -02 — -30 430 
—-02} —-30 449 
—-02} —-30 481 
—-02 | —-30 450 
— -Q2 — -28 442-5 
—-02| —-28 382 
—-02} —-28 520 
—-02 — -30 Ble 
—-Q2 — -30 481-5 
—-02|} —-30 428 
—-02} —-30 492-5 
—-02]; —-30 516 
—-02} —-30 449 
—-02| —-30 461 
—-02} —-30 508-5 
—-02| —-28 296 
—-02} —-28} 450 
—-02; —-28 402 
— -02 — -28 441 
—-02} —-28 391-5 
—-02 |} —-28 580-5 
-02 — -28 419-5 
— -02 — -26 412 
—:-02} —-26 430 
—-02} —-28 400 
—-02| —-28 502-5 
— -02 — +28 422 
—-02| —-28 382-5 
—-02| —-34 502 
—-02| —-30 531 
—-02); —-25 507-5 
—-02/ —-30 o22°5 
—-02} —-30 546-5 
—-02|} —-30 420 
—-02; —-30 Std 
—-02|} —-30 A475 
—:02 |; —-29|17,722 net 


Seiad ae 
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SUMMARY OF OBSERVATIONS. 


Date—Aug. 7, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
Metliod (of stoking 2. 22,022: -- oe eee Hand-spreading on alternate sides 
Kand of ‘draft Hitiies cate « oe eo eee Se ete eee RS gee bearer lee Natural 
Condition of boiler and date of last cleaning......-.. Thoroughly cleaned May, 1908 
Tubes. cleaned <1. .hosies a ce Cecio ee ae eee dn cee ee eae 7200 2,10, 
Hire gleaned » 6c. Saco hee ce ee ON en ro 1,20 3.10. sO 2200p, 
FUEL. 
Kind: of (00alen.t ee ae No. 237—Dominion Coal Co., Sydney, No. 10 mine 
Analysis of dry coal by weight (%)...C =78-5, H=5-2, S:=2:1, Niel oy ae 
sh=5-8 
CGalorifie value of dry coali/B.T.0. perlbs......5-. 2: 3s So aes as 13880 
Moisture.in’ coal ‘as fired’ (0% yore ec de ome wa a> ete oe = bw cee ei oe eee 4-5 
Weight ‘ofcoal fired dbs.) fee ems of one vr he oie 2920 
Combustible matter in ash and clinker (%)......-- 02 ee ee ee eter ete 17-5 
Weight of'clinker (bs.)- 7.20 emer he te. 8 s+ pe ee 93 


Weight iof ash {lbsao 20, peers. oe a + oe ie ee eae io 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water).........-.- +++ eee ee reser trees — -02 
ee above fire “ AS MEN cc cb tate ts. yx bx GR ERE OEM eee — +22 
- at damper “ MEER Seid oi. 5 + igo erie eee ee ee — +29 
Amount of damper opeping : 290 s)0 iit pists = 3-9 15 Dae gee Full 
Temperature of air in boiler house (*F.)......... +10: +-2+e+s ees stee tetera 85-7 
Flue. temperature (2K) 2 00 See eee eee beige «nce mipnaes de are ene ae 541 


Analysis of dry flue gas by volume (%)..COz=8-7, O2=9-6, CO=1-4, N=80-3 


WATER AND STEAM. 


Témperature of feed water-(CFi) i. ee 32'28 = ava Ge AR 2 oie eee wo 
Total weight of feed water, corrected for difference OLsleyel UIDs: )iaresc kee ees 17,722 
Water level in gauge at start (inches).........-. 6.2 cee e eee eee ee tet e eee 4 
Water level in gauge at finish (inches)......-.... 0s eee eee eee eters 33 
Correction for difference of level, included above (Ibs)............+--+-++--: — -20 
Steam pressure by gauge (Ibs. per Sq. IN.)....-. 66. e ee eee eee eee 116-6 
Barometer reading (inches)........... 22 cece cece teen eect eet eee eens 29-57 
Pressure in steam calorimeter by gauge (lbs. per sq. in.).....-----.. 26+ e ee eee 15-4 
Temperature in steam calorimeter G2 sy ke eon Se eR As oe RC set 290-5 
Notes. 


This coal was on the small side, necessitating a fire about 24’ thick only. Trouble was given by for- 


mation of clinker which formed over bars in a hard cake, necessitating frequent slicings to permit the air to 
get through. It could not be worked on a shaking grate. The coal did not coke. Much smoke was emitted. 
‘Air was admitted above the grate. Fire sliced 11.20, 1.55, 3.25, 4.35. Weather dull and inclined to rain. 


fHixedscarbom= gress). ar 57°3 
Proximate analysis} Volatile matter ....... 36°9 
RA gly ines ete we a gay alee 5°8 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 237. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 


Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-57. At finish—29-57. Mean—29- 57. 
TOTAL QUANTITIES. 
BO AUe OF Tria let eee an ee eS rp nay a te 7/8/08 
a OT AGO CUttine NONts MPEMemte Tey 5 hoy el att Oe 10-00 
Wieig Oil Con marie halos ye et ee ee a te a 2920 
Percentage of moisture in coal as fired (%)............ 0-0 cceeeeeccee......, 4-5 
BOs te tugecarmcoa: fired (ID8.) 02525. cele dcn vhs oa vncks lun aeons cs ene 2789 
Bree IE BE eee DS)) es ei a ss a oevtchecc lu tuna Adc b ae ode ek! 66 


pe Tupcrature ancepoier pressure, (lbs ies. sesso lnk. A eee eo. x 17,640 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20,950 
Hourty QUANTITIES. 

Bremner AY Demuouts (es) sae ek ok ee ee eas ce oie oe 279 
Dry coal per square foot of grate surface DerDouE tl bee eee eset ete, Bere 16-54 
Water evaporated per hour corrected for qualitviofisteam: Ubs.)... + eren. one a 1764 
Equivalent evaporation per hour from and at 212° F. Ube) Eocene Ss ieee 2095 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

eae OC TSUTIACOM los beamete: RAN Wi RET So Gee le ORR Ate ee o°2 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

pe aiuressure. by gauge Ups. yedsin. ei. v2. he a 116-6 
Temperature of feed water entering boiler (deg. F.)............................ 73 
Temperature of escaping gases from boiler (deg. F.)........................... o41 
Pressure of draft between damper and ash-pit (ins. of Witet ie win a any tele 0-27 
Pep eren ee Ob Olet rents Loam tii, gah Wy Ask oe we ea 0-6 


HOrme-power developed (Item 15=342))).. Agere ee ee 60-7 
Perera ar acede hOrse-DOWen. 20 shat cin ck. poe ee 60-0 
Percentage of builders’ rated horse-power developed.......................... 101 


Economic REsuuts. 


Water apparently evaporated under actual conditions per lb. coal as fired 

BLED) ren elt oc) tae eens Se ae: Serta ka TN 4 icy ial Ch de 6-07 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-17 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-51 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


Biter la stolen. 8 toi omen it oe toa edit un Le FR SS AAs ys hg NV 8-08 
EFFICIENCY. 

Salorincevalue Gf dry coaliper: lb. (B.1sU!)-. 4. . bbb loose doce ee cn. 13,880 

Calorific value of the combustible per Ib. (B.T.U.) ........................ 14,735 

Efficiency of boiler (based on combustible Consiiied j7 005} oa Se eee 52-9 

Efficiency of boiler, including grate (based on fats ateter Ry ee ag ete ewe tae. 52-2 
Fiur GaAsEs. 

Dry flue gas per lb. carbon (from gas analyses) (Ibs.)........................ 4-6 

am i of combustible consumed (from gas analyses) (Ibs.)........ 20-8 

x py COBLMILOM Cae analyses) (1U8.)sct lee hs ie dd oe 19-3 

Proportion of heat of fuel in escaping dry fiue BASOB H(i) Sarita errno enineaend 15-2 


48 
TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 13. 
Date—Aug. 15, 1907. Trial Number—G.C.T. 24. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine still. No. 1B. and W. boiler working, Robb boiler shut down. 


Time. 


at 
bo OONT NI 


ao OpRwwwuow 


25 Fire cleaned and made up with No. 13 coal. Pressure, 65 Ibs. 

.45 Tubes cleaned. 

50 Trial started. Fire 14” thick, a little flame. Grill in fire door full open. 

25 to 12.38. Fire cleaned. 60 Ibs. of cinders and a thin hard clinker removed with 


some difficulty. 


.10 Fire sliced, clinker too thin to move. 


20 Commenced to blow steam under bars. 
30 Fire sliced, clinker still holding. 

40 Fan started, grill closed. 

39 Fan stopped. Fire sliced. 


.48 Grill opened. 
25 to 5.37. Fire cleaned, 49 lbs. of clinker and cinders removed. Steam under bars 


stopped. 


.53 Trial stopped. 


74 lbs. of ashes raked from pit. 


CLINKER AND ASH. 


Net. 
109 Ibs. clinker. 
74 Ibs. ash. 
Blow-off examined and found tight. Front row of grate bars buckled sideways, 


leaving gap on L.H side: hence a quantity of cinders in ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 24 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 
Start 8.50 

RAD pest ethan pe cue reco 145 145 9.15 9-2 9-0 0-0 
DAO Wee igs lees tore eee 177 322 9.55 10:9 6-5 0-3 
OMA ie | a ee eee 165 487 10.25 10 7-4 1-0 
AY) Oger ater tetas ot ee oho 166 653 11.00 8:5 16:7 - 0-3 
EU) Web Le ra, dete oth, todon atee 164 817 11.30 9-0 9-0 0-4 
ie palee eee aot ee oo nee 160 977 12.03 6-8 10-4 0-8 
5 58 be Re eta rener ae 159 1136 12.45 11-4 3°4 3-0 
"HSE dy se Ne Ri Br epee oP 144 1280 se 10-2 5-8 2-0 
gag AY eas od tes ena 152 1432 1.45 9-0 9-5 0-5 
OMe en 2 eee here 1589 215 9-0 10-2 0-4 
8 he a4 Oa aA ne 163 1752 2.45 8-4 9-4 0-8 
ene ai a, AM oe ase ask roe ts 154 - 1906 S217 6-1 14 0-3 
Le Ue oe Pe ee ee 179 2085 3.45 9-3 11-1 0-0 
RPL een g eet oka Soe scoroe wes 155 2240 4.17 8-5 9-9 0-7 
AWG eer den os oe 168 2408 4.50 6-5 10 1-5 
Ae) Eee ae Pt 155 2563 ee te 17-4 1-2 0-1 
SOU pete es eer sce 175 2738 ea!) 8-4 9-0 0-8 
A UR ne Soe Cn era aan 190 2928 6.15 9-7 8-6 0-7 

Gaal Sete ah te the ace bak 176 3104 
GS ea ee eter ee oe eee 58 3162 9-4 8-6 0-8 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 24 


Draft pressures, | 


Steam 

pressure 

gauge. 

Time 

lbs. 
per 

sq. in 
os HOM ee 119 
OG os an 103 
LL, an 118 
sa? a 108 
Dhar, Ce yobs | 108 
tae ee ie 107 
0 § OW ae 108 
EER ae ee 102 
eae Scere pul on. 98 
1 AA eae eee ea 107 
1 bet ee ee eet 103 
| Na Hy Ee pe Nee 95 
RA Ee Pan a es 104 
eect neg eee etc, 9 96 
BAe eg aosts. are t22 
Vl GD Ease ee ae 120 
Be ee ue lnde Feo 112 
le, De oe ele 104 
a" Rae Rare a 99 
jt eat eat ee Oe 99 
aOR Nae we. | 122 
UE eh is, <oet 116 
et a rs re 109 
See a ee ae 110 
Pet Mere, 6s 2 108 
SAS ee 113 
BL Oe ee es et, © 115 
Me Ao Wen 5 hee | 96 
ASE] cD, reg alee 106 
Ne Fo c.g b whe 100 
eee -118 
re 118 
Me oS rae. 114 
Me ee oe vy 118 
0 112 
Of 107 
> URS ar 117 
Deepen SS: Liz 
OS ACS 114 
eet ees 118 
Mes oe a Eli 

109-5 


hep—4 + 


Temperatures inches of | Water 
Bic water. | apparently 
| evaporated 
in 
Flue At | interval. 
Boiler | gases at| Feed In entrance Ibs. 
room. |entrance| Water. | ash-pit.| to flue. | 
to flue. 
77 550 70-5 0-0 TOUR eee 4ci8 ee ek 
76 615 70-5 0-0 — -30 420 
80 630 70-5 0-0 — -30 662 
79 570 69 0-0 — -30 649 
82 545 69-5 0-0 — -30 592 
82 500 70 0-0 — -30 571 
82 500 70-5 0-0 — -30 562 
85 465 71 0-0 — -30 520 
84 460 70-5 0-0 — -20 481 
86 435 70-5 0-0 — -20 393-5 
85 430 70-5 0-0 — -28 375 
85 415 70-5 0-0 —-30 572 
86 400 70-5 0-0 — -30 290-5 
86 390 70-5 0-0 — -30 469 
85 400 (al 0-0 — -30 188 
90 AT5 71 0-0 — -30 290-5 
85 610 71 0-0 — -30 540-5 
84 470 71 0-0 — -30 559-5 
87 465 71 0-0 — -30 535-5 
86 450 71-5 0-0 — -30 498 
86 450 71-5 0-0 — -30 353-5 
87 450 71-5 0-0 — -30 445-5 
86 440 71-5 0-0 — -30 379-5 
83 425 (as 0-0 — -30 565 
84 450 (ass 0-0 — -30 346 
84 425 Cle5 0-0 —-30 437-5 
85 400 Fags 0-0 — -30 110 
85 410 71-5 0-0 — -30 317 
85 500 71-5 +-4 — -50 308-5 
86 480 71-5 ace aks — -45 523 
86 550 “1-5 +-15 — -45 325 
86 575 gia eas +-15 — -45 502-5 
86 700 71-5 —-07 — -30 522-5 
85 660 Z135 — -07 — -30 831-5 
82 600 ieo — -02 — -40 469 
88 480 (his —-02 — -40 405 
86 460 71-5 —-02 — -40 440-5 
85 475 1125 —-02 —-40 412 
85 475 41°5 —-02 — -40 510 
85 460 71-5 —-02 — -40 374 
84 465 Tis5 —-02 — -40 476 
84-4 490-0) 71-0 -+-01 — -32 | 18,1384-5 net 


gue goto 
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SUMMARY OF OBSERVATIONS. 


Date—Aug. 15, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.50 a.m. Ended—6.53 p.m. Duration—603 mins. 
GENERAL. 
Mothod Of stoking... cits. 2.0 ee ee Hand-spreading on alternate sides 
Feivid Of Graken. eee ecg ee earned aie eine ses, ses tena ei Natural and forced 
Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water, August 10. 
Pr es CLOATIO’” bus tea tele a eee ee eo Giemsa) ee eae eae ae 7.45 a.m. 
Mire cleaned. ©) (0h ee eer bine earns 7.25 a.m., 12.25 and 5.25 p.m. 
FuEL. 


Kind of coal. No. 13, No. 1 Colliery, Sydney Mines, Nova Scotia Steel & Coal Co. 
Over 2” bars and picking belt. 
Analysis of dry coal by weight (%), C=75:4, H=5-1, §=2-9, N=1-3, O=8-1, 


Ash =7-2. 
Calorific value of dry coal B.T.U. per In... .. +... eee ener eter erences 13770 
Maiature m.coal as fired (Golan ss ene os ee Su te Pe ee ai 2-3 
Weight of coal fired (Ibs.).......-. Re PO iran, Pater an Cee Bere oo 3162 
Combustible matter in’ash and clinker (%).......-.-- sete eee eee ete tees 30-4 
Weight of clinker (lb bec sememet eer: ches & x. + oe ale ry ele eee le kaa ae 109 
Woieht of eb (lbs,) 4.2. Setepeeee gos. bs <i ar gee ee 74 
AiR AND Five Gas. 
Air pressure under fire (inches OLEATE LET WRONG ies fire oc Soe ic a bec eee net nce ree +-01 
é: above fire 4 See SY | bs a SO MP TR, OP ore AAR SE ST VR Sy 3 —-19 
at damper © RET yet) Sc Sera scs,20: pet Mieke te one teehee ee te — +32 
‘Amount iof damper Opening 0165... es 2 6 eke ea ta ee ee cree aa Various 
Temperature of air in boiler house (F.)... 0.6.6.0 ese e eee So ae 84-4 
Flueitemperature (CBih. PcCNE UL eisae Ss ay igs 2 ee 2 oe emer eae 49() 


Analysis of dry flue gas by volume (%).. .CO2=9-4, Or =8-6, CO=0°8, No=81-2 


WATER AND STEAM. 


Temperature of feed water (Gel We pane ata ee soy ee gee RIOR ka ee leas. 208 PO 71-0 
Total weight of feed water, corrected for difference Of devel (ibe): neo 18134 
Water level in gauge at start (inches)..................4-. MPa RS Bot ALG R | 3i 
Water level in gauge at finish (inches)............ 6000s eee eee eens 34 
Correction for difference of level (Ibs.) .......... 2.00 - ee cece tee tee en tee Nil 
Steam pressure by gauge (Ibs. per sq. ih Aan UREA RR I ert a crs de dr 109-5 
Barometer reading (inches).............. dla hb Beat eNO UES Gio aha ae ee ee 30-05 
Pressure in steam calorimeter by gauge (Ibs. per sq. iN.)........----+ eee ees 19-9 
Temperature in steam calorimeter (°F.)...........- 00s eee cence teeters 284 
Notes. 


Fire sliced 3.10 and 3.30 p.m. Air admitted over fire from start to 3.40 p.m. and from 4.48 to close. 


Steam blown under grate from 3.20 p.m. until 5.30 p.m. Draft forced from 3.40 to 4.39 p.m. Clinker thin and 
hard, removed with some difficulty. Front row of grate bars buckled during trial. | Weather fine and still. 


6. a, bce (oe © bid fe 6 88) * 9 4 8 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 13. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—30- 10. At finish—30-00. Mean—30-05. 
TorTaL QUANTITIES. 

nD ie Ole CTIA lpn DE RO ee les 15/8/07 
PXUPaUOI OF ULiG.n COUlS Meme nite re SS a Gs ns cee eat cee 10-05 
VOIP EOE Cah ere CeCel eM are fai ice it wile dn 49 4 oe ated & o4. gece. fee ge A 3162 
Perec neers moisture tn.Cost as: filed: (myo, en cue ee nis ces ce men cdunces 2-3 
Total weight a EOBECIADULEC (LCG hee Bice, ithe ek ns ass oath tac oe in Mee 3089 
eee reese: Ast, ewe aah ay Sivccs oth Dota aa dake oa eee en, 183 


Percentage of ash and refuse in dry coal (%) (a) from analyses 10-3; (b) weighed.5-9 
Total weight of combustible consumed, from analyses (Ibs.).................. 2769 
Total weight of water fed to the boiler, "corrected for difference of level (Ibs.) . . 18134 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure Clea) Mee 8 8 ne a a 17970 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21345 


HourRLy QUANTITIES. 


PORES NTECITICUL ROU. (OS, 1 ew cone: geen) Ponti, bk a oe ee ok IAI h Bon tale 308. 
Dry coal per square foot of grate surface per hour (lbs.).................00-. 18°3 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1788 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2124 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
em OEGUL ACERS .)h a eae mercer tee eee eid NO de Cab ee he eee hee es 3 
AVERAGE PRESSURES, TEMPERATURES, ETc. 

Pee aeeerre Dy paupe tba sq. Itt) cu Po) Phe. ce av cum eee ons ee eve 109-5 
Temperature of feed water entering boiler (deg. F.)................. ccc eeees 71-0 
Temperature of escaping gases from boiler (deg. F.)............. 00.0.0 eee e eee 490 
Pressure of draft between damper and ash-pit (ins. of water)... ....0...-00,00+: 0-33 
Perpent age on moisture TE SLEaTI) oie g ak vas mos SME Sled wow bbe hee en 1-0 


Horst-PoweEr. 


Prorse-powerme veloped (tell 10 So48)0 oy eck ce cea ht oe cee Maneetcaue, Ob: 7 
DinlocramranedenOlse-POWel on tae tM eel oe cy cs OS a Fok el aoe 60 
Percentage of builders’ rated horse-power developed....................000. 102-8 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

PGE nL LOriitd Were ere heen nme Ra ER teh Ea hee Oe Lad ba bay he 5-74 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 8) 6-74 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-91 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


WRentet star LEC. Siva te Penn ements Sl be eo eve go ait agl Beau 7-71 
EFFICIENCY. 

Prmmenermalierg cary coal, per 1b, {Bebe Wiutontt to Adie da beeue cede wanes’ 13770 

Pealoriucwaiue of the combistible per ib,.(B.0,U.)<22 0. o. 6. hee Oe es ee 14820 

Efficiency of boiler (based on combustible consumed) (%).................4. 50-2 

Efficiency of boiler, including grate (based on dry coal) (%).................. 48-5 
FLUE GASES. 

Dry flue gas per Precerbon irom gas analyses) (lbs.))c. 7.5 neu eau ee 24-4 

of combustible consumed (from gas analyses) (lbs.)........ 20:5 

5 Grrecoal (irom pacanalyees) bs.) 3). oni cuts even hnee as 18-4 


Proportion of heat of fuel in escaping dry flue gases (%)..... 0... c cece cee 13-0 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 213. 
Date—Aug. 16, 1907. Trial Number—G.C.T. 25. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


36 new grate barsin front. Weather fine. 


Time. 

8.45 Fire made up with some wood, a little 13 unwashed, and with 213 washed coal. 
Pressure, 0. 

9.20 Tubes cleaned. Pressure, 120 lbs. 

9.50 ‘Trial started. Fire 2” thick, a little flame. Grill in fire door open. 

9.53 Commenced to blow steam into ash-pit. 

5.37 Fire sliced. 

6.43 to 6.49. Fire cleaned. 37 lbs. of thin clinker removed without difficulty. Steam 
under bars stopped. 

7.50 Trial stopped. Fire very similar to start. 116 lbs. of ashes raked from pit. 


CLINKER AND ASH 


37 lbs. clinker. 
116 lbs. ash 


Blow-off examined and found tight. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No, 25 


| 
Weight of coal Time |Composition of flue gases 


fired. of by volume, per cent. 
Time. sampling Weil Sey 
flue 
During Total. gases. CO: Or CO 
interval. 
Start 9.50 a.m. ‘ 

1O 23S So. eo he ae tera 216 216 10.05 - 8-7 8-8 0-0 
10° S38 ee eee eer ee oe 160 376 10.40 8-5 10-5 0-0 
11 0G 21 ee ee eee 164 540 11.138 10-5 Toa 0-9 
T1330 Reis tie ke ees 172 12 11.45 7-0 10-6 | 0-6 
ADA) ee ore Pork ert tare 173 885 L217 2:8 16-4 | 0-2 
13 APR ee eee be 185 1070 | 12.58 8-3. | 10-9 0-4 
5 a ay eto ad 188 1258 1.27 10-4 7:4 0-5 

Le, BO eee obra ete cls bee: 189 1447 2.03 12-4 4-4 1-2 

DAR Sa iit c me tee hot ake 141 1588 2.28 8-6 9°06 1-0 

SB 4 rea me ee ane eee 184 1772 3.02 9-6 8-3 | 0:6 

3 SSD cease ale ne eae 158 1930 3.30 9-8 10-2 0-6 

NR UA he 9 ee ad Ser erg acer 167 2097 4.00 6-5 12-0 0-5 

CR he Space rt eae eee oe 162 2259 4.30 7:8 10-2 0-4 

Died De ta didimeet tae ce cate 185 2444 ae ah 9-4 8-4 0-5 

By Od FS Rare Snore aces 159 2603 5.42 13-8 4.4 0-7 

Ooo eT rae Bee hie 170 2773 6.05 14-6 4-8 Q-2 

BBD setae ote teen ae ela te 169 2942 6.30 9-4 10-4 0-2 

iA eee os ee ec 166 3108 7.00 8-0 10 0-2 

LEAN ie fl SRO Slate 85 3193 Tey, 8-2 11 0-0 

9-2 9-2 0-5 


OBSERVATIONS MADE DURING BOILER TRIAL No. 25 


MANN NARWROAATOBR ER RR WWWWNNNDHRE EE 


Steam Draft pressures, | 
pressure Temperatures inches of | Water 
gauge. ue | water. | apparently 
| evaporated 
Time. | in 
lbs. Flue | At interval. 
per Boiler | gasesat| Feed | In entrance, lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. |- 
| to flue. | | 
Bre), aide dds 480 72 —-05 a3 DU hate gal eh. ok: 
Bee pacar a ae 590 12°5 —-05 — -30 467-5 
ON on eee 590 72 —-05 — -30 429-5 
Ge ae 620 72 —-05 — -30 451-5 
Sg GP eee 635 72 — -05 — -35 607-5 
Atel age a 580 12 — -05 — -25 460-5 
as oe 580 72 — -05 — -20 632-5 
sie. dibs Maarer ts Hd 570 «2 —-05 — -20 673 
RE as Sanit: 560 (ey? — -05 — -20 416 
(at ean eee 555 72 — -02 — - 20 419 
hae eae 610 72 —-05 — -20 503 
SD aS ean 575 72 —-05 — -20 415 
Saha See 540 i2 — -05 — -20 498-5 
SS ee 585 72 — -05 — -20 389-5 
Re rate eee 550 72 — -05 — -20 523-5 
2 Sea aa 570 72 — -05 — -25 545-5 
el Gane Ae 550 72 — -05 — -20 422 
ih Dee 540 72 —-05 — -20 346 
ye Arata 590 72 — -05 — -20 654-5 
NS) Beer ie Mage 500 (pe — -05 —-20 346 
on pi OLR: 500 1225 — -02 — -20 571-5 
iy ee eee 505 1as0 — -02 — -25 308 
ees 620 1255 — -02 — -20 579-5 
ee 560 73 —-05 — -20 412 
| aa 540 73 —-05 — -20 426-5 
Be ae > 560 73 —-05 — -20 464-5 
Lit SE eee 580 72 —-05 — -30 488-5 
oR ee ae 550 72 — -05 — -25 451 
oN oe Ne 560 72 —-05 — -30 475-5 
AAR eee 540 72 — -05 — -30 483-5 
Maite ui» 540 72 —-05 — -30 393 
bg a 490 72-5 — -05 — -30 381 
Meer ers 580 72-5 —-05 — -25 399-5 
Se oat ear 720 73 —-05 — -35 562-5 
SRS Pent iets 670 73 — +05 — -35 563-5 
a ea eae 735 72-5 —-05 — -35 434-5 
nic one ee ane 525 72 —-05 — -30 562-5 
Sg: ee 590 72 — -02 — -30 435 
Sens a ee 520 <2 — -05 — -25 356 
ie ee 590 72 — -05 — -25 529 
Rel ea 625 72 —-05 — -30 503-5 
572 72-2 — -05 —-25 | 18931-5 net. 
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SUMMARY OF OBSERVATIONS. 


Date—Aug. 16, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.50 a.m. Ended—7.50 p.m. Duration—600 mins. 
GENERAL. 
1M Bbhod-Ohstokin aes crmes: ceqce cate eee ek eae Hand-spreading on alternate sides 
SOM Kind Of drat tac cc eee ree are ent oe Ae eels thle kaa aes) ey anor nee eee Natural 
8 Condition of boiler and date of last cleaning— Thoroughly cleaned June, 1907. 
Fresh water, August 10. 
4,- Tubes cleaned........ oa Roa tee Seen ug ce Beech. vic yae” RMN, Sac War one reese 9.20 a.m 
5 Sirescleanedon Joc peer oie eee Modes eects Beets ew aire 8.45 a.m., 6.45 p.m. 


trial. 


EPUEL. 


Kind of coal—No. 213, No. 1 Colliery, Sydney Mines, Nova Scotia Steel & Coal 
Co., over }” bars and picking belt. 
Analysis of dry coal by weight (%).C =79-3,H=5-4,5 =1-9,N =0: 9,0 =9-0,Ash=3-5 


Calorifie value. of idiry coal BalUs per Won. 6! gsr 2 ee ee ee 14,490 
Moisture mm. cOallagdired { (aye Be os Geel, . vdauaers «pena eee 3:3 
Weight of coal fired4lbs,) (0) cc wehe be air - 1. as 2» oh gest ce 3193 
Combustible matter.in ash and elinker (94). ..). 260-2 ..% 4 aeeas ew see ie ee Al-2 
Weight of clinker (ibs) 02. en eae tose es va aL Sates ene teal ete 37 
Weight. ofjash, (IDB) 4. iss etre a ese sian edhe oaks panes a camera 116 


AIR AND FLUE GAS. 


Air pressure under fire (inches DW ACCT ee dius 58 deh, a fac meee AOpen eee ee —0-05 
< above fire - SET OME 1 ALE tht TON eos ere ee —0-16 
c. at damper “ aN as ee ORR NND ot d o byt aie oF —0-25 
Amount ob damper Opening tr et cere aac eek teas See ee re oe terre ee Various 
Temperature of air in boiler DO Uses (Meee) 5 ae eens 6 eas ee Radtin O eaters ce Senta 91-2 
Hine temperature (ol) 2. aie. koe ole eet Gee cee ey paniect ate tee ayy 


Analysis of dry flue gas by volume (%)..CO:=9-2, O2=9-2, CO=0-5, Ne=81-1 


WATER AND STEAM. 


Temperature of feed water (CF.).. 0.0.1. y ee cece eee ee eee 72-2 
Total weight of feed water, corrected for difference of level (Ibs.)............. 18,931 
Water level in’ gause at start (aches) ga. |W. Sic sot ca es oe tere ain ee 4 
Water level in gauge at fmishsUnChes ie... feep8 cee aes 2s ee eres 33 
Correction for difference of level, included above (Ibs.)......................... 19 
Steam pressure by gauge (lbs. persq. ima}... 4. ajo... s 2 a oe oe ete 114-8 
Barometer reading UnGhes argue ale gli. oe «estes od amen es open cenren alee te 29-85 
Pressure in steam calorimeter by gauge (Ibs. per sq. m.)..................4.. 21-2 
Teniperature in steam calorimeter (Fs)... 2.044625 sh tees eres ee 294-6 
Notes. 


Fire sliced 5.87 p.m. Air admitted over fire throughout trial. Steam blown under grate throughout 
Clinker thin and removed without difficulty. Grate bars in front row renewed. Weather fine. 


: i.Raxedaicarbonuenn cece 56°3 
Proximate analysis of dry coal by weight % Bee TMAtCCRe eae os 40°2 
laa, Perce Shokan (o.aip 3°5 
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SUMMARY OF RESULTS 


Made on No. 2 B. and W. Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 213. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.8.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 94. At finish—29-77. Mean—29-85. 
ToTAL QUANTITIES. 
Daterot trinle wa eee ties tte ate ES Fs paste ANSE No 198 SoS Ye Be eget, 16/8/07 
Durations: trio) (MOUs er fee na rg oh CF ele a AG AE cea Be ame 0 10-00 
Weight of coal aatired (bya. 002-00... 0 eee ees ah oo E88 
Percentage of moisture in coal as AUPE CU Ge ple ob Serre vital ae tele miie Sen sao od 3°3 
Poralwereht oo ory coal fred (lbs.). 24.2220. ee bn ee ee eee 3088 
Siercirachreand rettise iba.) t.ho ee ele Se Ne eee Pee Bane o: 153 
Percentage of ash and refuse in dry coal (%) (a) from analyses 6-0; (0) weighed...5-0 
Total weight of combustible consumed, from analyses (Ibs.)............-..+:: 2904 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18931 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure (Ibs.).......-.0.-+ +s. e ee eee eee 18834 
Equivalent water evaporated into dry steam from and at 212° B.. dbs.). 20.5 .22376 
HourRLy QUANTITIES. 
Mev econ esired per bout, Us) assay. ssa ee ape eee We A oe a 309 
Dry coal per square foot of grate surface per HOU [aA RSs ee eee 18-4 
Water evaporated per hour corrected for quality of steam (lbs.).............- 1883 
Equivalent evaporation per hour frome and atl 2” BH v(bsy ea wciew te race ee ee 2238 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
Tee Chicane kee G0) Ge ei Mele Sean ravcace Si aes ata ee cc a0 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
Steam pressure by gauge (Ibs. / sq. iM.)... 6... sees eee eee etnies 114-8 
Temperature of feed water entering boiler (ders so. a hee eh ame torn 72-2 
Temperature of escaping gases from Hotler (dees Plea sa ate te etn te ae ae ons 572 
Pressure of draft between damper and ash-pit (ins. of water)........-..+--+5-5 0-20 
Percentage of moisture in, stews 2 ne ee ie eee eet eee ees 1-0 


H oRSE-POWER. 


Horse-power developed (Item Tho Ae er at ws es dod te eee Graz arn 64-9 
Dailder erate WOre-DOWEL aia: is oo gate eo adie Sets ele se Pena ese ENA a 60 
Percentage of builders’ rated horse-power CEVElODedaw a ok dare e haete aang re 108-2 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

Gi aiegu atone te hess cet oat dee hee he aa red Ota oo 5 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-2 
Equivalent evaporation from and at 912° F. per lb. of combustible consumed 


Bigeren lt ete ere 6 et ee 5 he eM gett ayer os hm An eee 7-70 
EFFICIENCY. 

Calorific value of dry coal per Ib. (B.T.U). oy oe en ees 14490 

Calorific value of the combustible per lb. dvd 02S Be oc ee Pe hres te Cannes. 15000 

Efficiency of boiler (based on ecombustiblerconeumed) (Uo)ioe eels ug wide oe eines 49-6 

Efficiency of boiler, including grate (based on dry coal) ([)}i ties. tae 48-4 
3 FLUE GASES. _ 

Dry flue gas per lb. carbon (from gas egtinby ses.) (DON wievn fon gama tiesyeren re a 25-7 

“ MY of combustible consumed (from gas analyses) (Ibs.)........ 21°7 

- ce dry coal (from gas analyses) Cab armitey a teh rahon Someta enact 20-4 

Proportion of heat of fuel in escaping dry flue gases (%).....--- +0 -eeee reese 16:3 
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TRIALS OF B. AND W. No. 2 BOILER WITH COAL No. 12. 
Date—Aug. 9, 1907. Trial Number—G.C.T. 21. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine and warm. B. and W. boiler No. 1 working. 


7.35 Tubes cleaned. 
7.45 Fire cleaned and made up with No. 12 coal. 
8.55 Trial started. Fire 14” thick, well burnt. 
Grill in fire door half open. 
10.20 Grill full open. 
Fire about 4” thick during morning. 
12.44 to 12.51. Fire cleaned. 67 lbs. of cinders and thin clinker removed without 
difficulty. 
4.27 Fire sliced. 
5.43 to 5.54. Fire cleaned. 80 lbs. of thin clinker removed from bars with great difficulty. 
6.55 Trial stopped. Fire very similar to start. 69 lbs. of ashes raked from pit. 


CLINKER AND ASH. 


147 lbs. clinker. 
69 lbs. ash. 


Blow-off examined and found to be tight. Fire about 4” thick throughout. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 21 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling | _ ; 
flue | 
During Total. gases. CO. | Or | ore) 
interval | 
Start 8.55 a.m. 

9.00 5:8 11-6 0-6 
YBa Ob Eis ae ineae Pratng 8 Dr iets Sabana 189 189 9.40 9-6 8-4 0-6 
0 Beare os eee eee nore 144 ee A 08) 9-8 7:8 0-8 
10: 0020 2S Beis 171 504 10.35 8-4 9-1 1-1 
10 25 Bees oe ye ee 167 671 11.05 8-0 10-6 0-8 
OSA Ree enh a rote 145 816 EES 11-4 7-2 0-4 
RESET ooo CAA ecw ee 170 986 12007, 8-4 10-3 0-1 
14051 abe es ie 156 1142 12:35 7-6 11-4 0-2 
12: S38 We ee oh, el ate 165 1307 17,05 14-3 oo 1-0 
1 OV ees ce Obs UK awa 159 1466 Leo 13-6 4-7 0-4 
LaBare Ge free 176 1642 2.05 11-4 ee. 0-4 
tA eee ia chats 156 1798 2.38 8-2 10-6 0-4 
SAg%] bana ion FS) Rene 167 1965 3.00 10-3 8-4 0-3 
aie) sine ae AAG) oh ipe 142 2107 SRY! 7:8 11-4 0-4 
Bi Soir, amet ates ns wee 156 2263 AZ 8-0 11-8 0-1 
Fs ten AY Ata sion ke iA GOR S Bee Re | 151 2414 AS Od, 10-6 8-0 0-3 
AGAR ontsss. ea Rte ne irs 192 2606 5.07 9-8 9-0 0-3 
Py 1D cee ce tGan Mea trans cat's Nee 147 2753 Date 8-6 10-8 0-0 
By DG Datca to Me eee t 147 2900 6.00 172 12-2 0-2 
(GGA Pe ey aN eng terme Re Oe 183 3083 6.30 7:6 12-2 0-1 

Ov 5D Tee be hee eee ee 78 3161 eres 
9-3 9-3 0-4 


OBSERVATIONS MADE DURING BOILER TRIAL No. 21 


ov 


PPA HP OLOTOT OU HR HR HR Co GO CD CO I 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. wade water. apparently 
evaporated - 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance! lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
a eat Dean 105 92 460 fa =. 0 abs AO bam ee hs ee eee 
Me se it 90 520 71 —-07 | —-25 105 
SRR ana 105 89 610 at —-07;} —-25 393 
Sore Ne go ee 107 91 610 71 —-07 | —-25 541 
rt eae eae 103 92 610 ia —-07 | —-25 557-5 
Dis hers 101 92 550 71 —-07 | —-25 513 
Se nee 112 92 520 71 —-07 | —-25 466-5 
eet 08 be = = 110 94 550 ra: —-07 | —-25 453 
fh Ae be ie sa 108 93 510 71 —-07] —-25 536 
ed oo 103 93 515 7235 —-07 | —-25 399 
err e Eee 108 93 555 71-5 07 | —-25 402 
Sa eee 99 93 580 71-5 07 | —-25 498 
ee Sal ea ae 95 93 525 71-5 — -07 —-25 376-5 
“ne Mee eR ee 108 96 500 71-5 —-07 | —-25 398 
Seong ae 117 97 515 7125 —-07 | —-28 374-5 
EP ors test 113 97 485 bes —-07 | —-28 400 
Le RE a Se 108 103 520 71-5 —-07 — -28 276 
Se, td pier 118 99 800 raves —-07 |} —-28 420-5 
SAS, Hee OE 104 97 720 Filed —-07 — -28 675-5 
“par aren 118 97 225 72 —-07 | —-28 382 
+ 4 EEE 98 96 700 12 —-07 | —-28 709-5 
Tee eee 102 99 590 (acs —-07 | —-28 451 
BPE reheat. 102 102 550 12 —-O7 — -28 49] 
Se ee 103 97 575 72 —-07; —-25 497 
pi eee 102 98 610 71-5 —-07 |; —-25 424.5 
Ee sis cet 108 97 580 11:5 —-07 |} —-25 564 
Se Pee a 105 97 525 71-5 —-07 | —-25 388 
Prey 5. Wena 100 97 510 72 —-07 | —-25 426-5 
bee SALE ee 107 96 515 72 —-07 | —-25 387-5 
eh io wa kes | 98 95 515 71-5 —-07 | —-25 413 
ie RR Pe 96 96 555 71.5 —-07 | —-25 419-5 
sh Sep wie pee 99 96 720 71-5 —-07 | —-25 391-5 
ee Ty 4 oe 103 96 645 71-5 —-0O7 | —-25 561 
2 ARO ee Pe 121 95 565 72 —-05| —-35 482 
MERC OPES 114 94 525 71-5 —-05 | —-35 445 
See SC 112 93 480 71-5 —-05| —-35 387-5 
TY Ce ae 104 102 500 71-5 —-05| —-35 229 
Se eee 5 118 95 700 “1-5 —-05; —-35 505-5 
Se eee 115 94 715 71-5 —-05| —-35 574-5 
he Ob ee 10 93 615 71-5 —-05 |} —-35 547 
ee a, 104 93 610 72 —-05 |} —-35 479-5 
106-9} 95-0 577 71-5 —-07 | —-27 |18,179 net 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 9, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.55 a.m. Ended—6.55 p.m. Duration—600 mins. 
GENERAL. 
1 oMethod ‘of stokane) eo bare eee ta Hand-spreading on alternate sides 
5 ind Of Arata wae Rene one eet ets hang Wenn ane iw ou cee ee Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water, August 2. 
4: . ‘Pubes. Cleaned ay 5:1 Ries mie sear ois regenera ret aaa Siege cee Set en 7.35 @.m. 
Boe Wire acleaned so vsesc Setnkaeesete eta fae eee nen eg 7.45 a.m., 12.45 and 5.45 p.m. 
FUEL. 


6. Kind of coal, No. 12—No. 3 Colliery, Sydney Mines, Nova Scotia, Steel & Coal Co. 
Over 4” screen and picking belt. 

7. Analysis of dry coal by weight (7%)... C=74-9, H=5-1, 8=2-5, N=1-4, O=9-4, 

Ash =6-7 

8 


_ ‘Calorific value of dry coal. B.T-U. per lb: 2. . 02+ faces ee fae a ea ee 13680 
0. Moistureinscoal asiared( G,) 0.5 bs. oo ts + P+ Dania ee Sg ee aia 4.2 
10: Weight of coal Bredalbaiet seh erc: sia. Abn as ya a ey ree ee 3161 
11. Combustible matter in ash and clinker (ON cise 9 dae AGU it Dee Deron aoe aera 24-0 
12. Weight. ct clinker (bea Jou nee prs Sk atee « itn ae eke cei aie 147 
13. Weight of ash (Ibs.).........-...--- OEE Ce eRe Sor Seer gg ce ee! 3 69 


Atm AND FLUE GAS. 


14. Air pressure under fire Gnches/of Water ee .<.0 24) estas fener Wiehe ar —0Q-07 
15. ey above fire - EOE 3 er ole en Me ee lc fetch. 2 —0-20 
16. 4 at damper ~ pS ee res OR a a NS PO ih cr —0-27 
17, Amount. of dampen Opening fe Ae et. See ee Siecle raat es cane Various 
18. Temperature of air in boiler house (ORF Wii. feb aeeet es ber aia 2 eget ele Ieee Bat ae 95 
19 | Biae temperature 1F ee teen Snes cre eran ser Earn eee tegen ie ge 514 
20 Analysis of dry flue gas by volume CO eer ag tan miei tant Aaa ten CO2=9-3, O2= 9:3, 
CO=0-4, N:=81-0 
WATER AND STEAM. 
\1, Temperature of feed water (F.)5 Uc. pagans ieee. | Ps i Peer eee ere 7-5 
22. Total weight of feed water, corrected for difterencé ot level (ibs.) ...0.. 5-222) 2 18179 
93. Water level in gauge at start (inches).........--- sees eee e eset e tens 413 
24. Water level in gauge at finish finches sts io Wieden Fie hn ete ee eee eee eae 
25. Correction for difference of level ancludethb above. Ups.) his <- BP eea con ene 38 
26. Steam pressure by gauge (Ibs. per sq. IT Vie ko Mae bo det Pena eee eee 106-9 
9" “Barometersreading (inches) yin. veces: ol kate «bite w ieee ane ane eas 29-84 
98. Pressure in steam calorimeter by gauge (Ibs. per sq. iL.) SeeW hie uC Ee orca 21-1 
29. Temperature in steam calorimeter (OP OUGU. oleh ec hw eemcs ee ekae ere 286-1 
Notes. 
Fire sliced 4.27 p.m. Air admitted over fire throughout trial. Clinker thin and hard. Weather fine 
and warm. 


GRAPHIC RECORD ‘OF BOILER TRIAL 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 12. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.) —16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29-91. At finish—29- 78. Mean—29: 84. 
ToTAL QUANTITIES. , 
TVA Cee Uriel ee et eas tle ac hai Aigie i lia, ore mnyh Mee OEE es 9/80/7 
Tarstign Obtrial (NOt Pe en oe tw ek i te oie me «Gielen teers 10-00 
Weight.of coal as fired (Ibs.).=-...- +. - 2 ee ete eee eee cere teeta ens 3161 
Percentage of moisture in coal as GTEC) oc ean clcs eas Nace nen ened 4.2 
Total weight of dry coal fired (Ibs.)........-- 0 eee eee terete nee nes 3028 
Perea aetna reise COs.) fore. sca eee tate te te eee ane ben eas o afe eis g ale ak 216 
Percentage of ash and refuse in dry coal (%) (a) from analyses 8-8; (b) weighed...7-1 
Total weight of combustible consumed, from pnalvees (LOS. )ocns ara nar eee 2761 


Total weight of water fed to the boiler, corrected for difference in level (Ibs)... .18179 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.)...- 6.0... +200 esse eee eee es 18010 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)..... . 21395 
HourLy QUANTITIES. 

evecoan ttediper Nour UDS-)acr arate ances lca su oeh erste dnt Reh eie te oe ia 303 
Dry coal per square foot of grate eurface per hour (bs. je en cera as 18-1 
Water evaporated per hour corrected for quality of steam (Ibs.)........-.--.: 1801 
Equivalent evaporation per hour from aridvat 22 Be (DSi ewes en oer 2139-5 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

Neatine GUriace: (Dele wien cy eens aa ae ah meni Se ta RE mane ome 3;39 

AVERAGE PRESSURES, TEMPERATURES, Etc. 

Steam pressure by gauge (Ibs. / sq. iM.)..... 6. eee eee eee 106-9 
Temperature of feed water entering boiler (deg. F.)......---+- ss ee cece eeeeee (ia tes 
Temperature of escaping gases from boiler (degi F.) yo. eye ns we te es 577 
Pressure of draft between damper and ash-pit (ins. of WAC }r;, 4 does ee ae 0-20 
Percentage of moisture in steam... .... 66... eee eee teeter e eee eee eee 1-0 


HorsE-POWER. 


Horse-power developed (Item Pee 34d ie tela td Ane te wee ee tae 62-1 
Builders’ rated horse-power.......-. 0. cece eens eee nett te heme nese neees 60-0 
Percentage of builders’ rated horse-power developeden ie 1 ae se Ne es 103-5 


Economic RESULTS. 
Water apparently evaporated under actual conditions per lb. coal as fired 


Gitomer chien um re eg cee te ee rn eA oe ee 5-74 
Equivalent evaporation from and at 912° F, per lb. coal as fired (Item 11 +Item 3) 6-77 
Equivalent evaporation from and at 912° F. per lb. of dry coal (Item 11~+Item 5) 7-06 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 

Pitot ils Trent 8 ete eae ee Sete ee meee ean < ecniecr es wie ie Veta 8 tae 7-75 

EFFICIENCY. 
Calorific value of dry coal per lb. (B.T.U.).. 1... eee eee eee eens 13680 
Calorific value of the combustible per Ib. (B.T.U.)....... 00.0. e eee ees 14670 
Efficiency of boiler (based on combustible consumed) (95). 7... sheeted. a es 51-0 
Efficiency of boiler, including grate (based ondry coal (%)\. ac ceray en «3g 00-0 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas avialvsed).( LUG: reer ieee ome ya nar 25-6 
4) 4 fa of combustible consumed (from gas analyses) (Ibs.)........ 21-0 
i oe i dry coal (from gas analyses) (Ibs.). 0.0... 660s eee eee eee 19-2 
Proportion of heat of fuel in escaping Gry Hue Passi SG bevy buy ey ee Neo ee wan 16-2 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 14. 
Trial Number G.C.T, 27. 


Date—Aug. 20, 1907. 
OBSERVATIONS OF GENERAL CONDITIONS. 


5.13 
6.45 


Weather fine, still. 


Fire cleaned and made up with No. 14 coal. 


Tubes cleaned. 


Trial started. Fire 1}” thick, considerable flame. 


Pressure, 110 lbs. 
Fire sliced. 
Fire sliced. 
Fire sliced. 


Started to blow steam into ash-pit. 
12.13 to 12.22 Fire cleaned. 


difficulty. 


Notes. 


No. 1 B. and W. boiler working. 


Robb boiler shut down. 


Pressure, 40 lbs. 


2” of clinker hanging from bars. 
73 Ibs. of cinder and thin hard clinker removed with 


Grill in fire door open. 


to 5.18 Fire cleaned. 110 lbs. of clinker and cinders removed without difficulty. 
144 lbs. of ashes raked from pit. 


Trial stopped. Fire very similar to start. 


Blow-off cock examined and found tight. 


CLINKER AND ASH. 


183 


lbs. clinker. 


144 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL NO. 27 


Time. 


Composition of flue gases 
by volume, per cent. 


‘ Start 8.45 a.m. 


8.54 


PDO Ororot S SP WWNWNReRe 
Pee 
(com) 


Mere oS: <b) \ee) SngRY af ef ely ess), je ee # 


De 4 ee) 8) Shen, 8) SF ene) elim! © er et a 


Master Tee's eS Oe welt a ble elle! ele 


> Mane Tie 6, in 6 fale o) 0) 8. 6) 9)ie) 60» 


Wa ee eG ae bile) ‘sh <8" eyo! e) (BL em. 2. « 


a gee Wee) Weta eee el a rel OT er 5d) <0) 


¢ 6 SPI Vie Gree wuies War a0 ey ee, 0 


Weight of coal Time 
fired. . of 
sampling 
flue 

During Total. gases. COz 

interval. 
140 140 9.10 8-6 
170 310 9.42 9-3 
185 495 19.20 7-6 
174 669 10.50 8-1 
169 838 W525 8-2 
176 1014 P1255 10-6 
186 1200 12.28 12-6 
162 1362 12.50 9-6 
177 1539 ale 15-8 
158 1697 1.46 12-0 
167 1864 2e15 8-4 
183 2047 2.45 10-1 
176 2223 Split 9-8 
Wid 2398 3.45 10-8 
179 25ta 4,24 12-2 
181 2758 4.46 10-6 
174 2932 5.22 7-5 
173 3105 5.45 10-6 
161 3266 6.15 12-2 
169 3435 
184 3619 10-2 
156 3775 
182 3957 
156 4113 

12 4125 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 27 


DOOD PEE WWWWNNNN HEH 


Time. 
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Steam Draft pressures, 
pressure Temperatures inches of 
gauge. AT water. 
Ibs. Flue At 
per Boiler | gases at| Feed In entrance 
sq. in. | room. |entrance| Water. ash-pit. | to flue. | 
to flue. 
110 84 530) 440 —:07| —-30 
121 86 535 70 —-07 | —-30 
102 86 525 70 —-07 | —-30 
118 86 535 70 —-07 | —7930 
116 89 A90 70 —:-07 | —-30 
104 89 450 70 —-07 |} —-30 
108 90 425 71 —:07| —-30 
105 89 460 71 —-:07 | —-30 
102 89 500 71-5 —-07 | —:35 
118 91 450 71-5 —-07 — -35 
122 92 525 71-5 —-07 — -35 
99 92 465 71-5 —:07 | —-35 
98 92 410 72 —:07 | —-:35 
118 92 450 72 — -07 — -35 
99 92 425 72 —:-07 | —-:35 
121 90 700 72 —:07 | —-35 
112 90 735 7125 —:07 | —-35 
118 88 700 71-5 —-07 | —-30 
122 88 750 71-5 —-07 —-30 
118 88 615 72 —-07 | —-30 
108 87 wen 72 —-07 | —-380 
118 86 600 72 —:07 | —-30 
102 85 550 71-5 —-07 | —-80 
120 85 535 71-5 —:07| —-30 
116 85 525 71-5 —-07| —-30 
118 84 500 71-5 —:07 | —-30 
116 85 A85 71-5 —-07;} —-30 
118 85 525 Wed —:07| —-30 
119 85 510 71-5 —-07 |; —-30 
113 85 500 71-5 —:07 | —-30 
119 86 525 71-5 —:07 | —-35 
120 85 635 71°55 —-07 | —-35 
1138 85 540 a —:07 | —-35 
104 85 515 71 —-07 | —-35 
105 85 475 rp —:07 | —-35 
123 85 725 71 —:07 | —-85 
118 85 Tao 71 —:07 | —-35 
123 84 600 Te —:07 | —-35 
123 Sh oes 71 —:07 | —-:35 
114 85 615 veh —-07 | —-35 
LW 84 609 71 -07 | —-35 
113-8.) “87-0 549 71-2 —-07 | —-32 


Water 
apparently 
evaporated 

in 


interval. 
Ibs. 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 20, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Method:of stoking.) 4420412 ne ee oe es Hand-spreading on alternate sides 
Beir: ira ee ee ea i hols es ope ceeslniag ss Denn oe ales Natural 
Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. Fresh 
water, August 17 
Sie ee ICRTICE Peete soe ccs oie oy See D Hos Ok Ae Me. SINE aaa els Lictalad> 7,09 am. 
Pere pleat ee Pees ple ae 6 Saw 5 ow ww wa Yee nhee 2s 7.15 a.m., 12.15 and 5.15 p.m. 
FUEL. 


. No. 14, Inverness Coal & Ry. Co., Inverness Colliery, 
Kind of coal............. bots 3” shaking screen and picking belt. 
cap eircy: me coal by weight (%). C=67-2, H=4-8, S=6-0,N =0-9, O=10-7, 

sh=10-4. 

Galotific value of dry coal B,1.U. per Io oe kk bee bees os epee bees 12150 
BAe Lure iiecoal Ad iret (fy ae sence os ae ob ee ts Fo uae Mint ake ins ohn Sie then me 7°3 
WY cro UOL COmMORCH ClOdu) yeas tes bc cas vies ge sive SE Ay it ae es ati URE 4125 
Combustible matter in ash and clinker (%)....... 06.0. e cece eee eee eee ees 13-1 
WV clo utrOr Clinkaen gilain aa crits tath.dn seein ely Ape Sikh d ONG EE TR HN: fs 
NY piglriaot minty l spas) Co.cc dtcte- Pkt atae nt Blam verse cite is lelets doh Wa BRST 144 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water)........-... 0s eee e eee eee teen —Q-07 
ry above fire “ os Gi re eee Ory erie —0Q-26 
“y at damper “ Bly ch tt iN Nats toys CAR TENS 5, SAS: BS GRE eee —0-32 
POUnteOL Camper OPenIn gs, a: tls alee, FOGG. 9 Asal Wctela stg sale lec aes SVG clas thas Various 
Temperature of air in boiler house (°F.).......... 2. e sce ee ee eee eee 87-0 
gos ceMMperaGUresG bis e .5 sats ca ss cee ih ois Meher we 549 


Analysis of dry flue gas by volume (%)..CO2=10-2,O02=6:9, CO=0-5, N2=82:-4 


WATER AND STEAM. 


Temperature of feed water (CF.). 2... cei cee ee ee tee teen er eee (aay. 
Total weight of feed water, corrected for difference of level (Ibs.)............-. 19064 
Water level in gauge at start Gmches) 03 ee ce ce eee 3 

Water level in gauge at. finish (inches).,.. 0... 0.5... 20-2 eens meee pene t tee 3% 
Correction for difference of level included above (Ibs.)...........-...000 eee see 19 
Steam pressure by gauge (Ibs. per sq. 1M.)... 1.1... eee eee eee ee eee ees 113-8 
PrerOmel Ge (eAUInG (iInCh@ny, «so homes Gates s cacy ro tae Sere ome ye 29-73 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)........--.. eee eee ee 22-05 
Temperature in steam calorimeter (°F.).........--- +e eee cere eee teens 293-7 

Notes. 


Fire sliced 10.27, 11.08, 11.48 a.m. Air admitted over fire throughout trial. Steam blown under grate 


from 11.55 a.m. Clinker thin, hard, and adherent. Weather fine and still. 


{yore CORDON Were. 5:0 0. c5. 49°6 
Proximate analysis of dry coal by weight (%) eae mibbePea sca hy 
Sites heer Fates one 2 : 


83—5 


i 


eS EN spl eth We 
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SUMMARY OF RESULTS 


Made on No. 2 B. and W. Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 14. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-73. At finish—29- 73. Mean—29-73. 
ToTAL QUANTITIES. 

Date. of cal. csdten okt ewes & Gk noe hE COR S bEe ce WERED Or Ree ren eer ee ane 20-8-07 
Duration of trialhnouts) SEaa ne ct ek PG, AS ROR Lier ee thee ere 10-00 
Weight. of coal-as fired (bs))0c vai 6 5 ats oe 6 ree Sa, Pew eee 2 etm gre 4125 
Percentage: of smoisture.in' coal as fired <( Yo)... :y-\ae 10s. sheen hte ee 7°3 
Total nveight of dry seoel fired Wlosige. oo ain. os tees cays ge tees anes wenr ae Ook ta wake ltteer eee 3820 
Total ash and refuse (ba ce ee ee eR ie ee ee ace ee 327 
Percentage of ash and refuse in dry coal (%) (a) from analyses 12-0; (b) weighed...8-6 
Total weight of combustible consumed, from analyses (Ibs)................--. 3360 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.)....19064 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture and ‘bouerspressure: (bs) 64 bs% pe ci Brac stoke bie ee Le me 18940 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.).......22514 
HourLy QUANTITIES. 

Dry-coal frred (per Hous bse) ..c 7 aoa scores patos ae tee eee © Oe re ee 382 
Dry coal per square foot of grate surface per hour (Ibs.).............++---00- 22-8 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1894 
Equivalent evaporation per hour from and at 212° F. (Ibs.)...........-..-... 2251 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating suriace W1bay ieee eck ov oe 8 ca oie ie Winns Ge ieee eee ae eee ere 352 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steamepressure by wauge (ibs. /sq: ins) 22 Se oe oe nae Pelee eke te ieee 113-8 
Temperature.of feed water-entering boiler (deg: F.)........ 00.0056. -. ss .eeee 71-2 
Temperature of escaping gases from boiler (deg. F.)... 6.0... 0... e ee eee eee. 549 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-25 
Percentage of moisture:in apeam.... 2c cic ec cteptee se uenscs thle aie woes eRe nun an 1-0 


HorsE-POWER. 


Horse-power developed (Item 15 +3843)... . 0c. t ee a ce dea eee eee 65-3 
Builders’ ‘rated ghorse-power fc. 8 See ee ee ee ee ee eee 60 
Percentage of builders’ rated horse-power developed.................--0055 108-7 


EcoNoMiIc RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item '9 }Ttems) os ee eo tee a Ra wap ota cou, Ae fe nine ek ee 4-62 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 5-46 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 5-89 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(tern 11" Tteni'S) os. renee eta oe ee Peer ers ee 6-70 
EFFICIENCY. 
Galorific walue of dry. coal perlb..(B. TU) saeee oe iene Ue ene 12150 
Calorific value of the combustible per Ib) (B.T.U Di 84% het eee eet 13570 
Efficiency of boiler (based on combustible consumed) (%)...........000005. 47-7 
Efficiency of boiler, including grate (based on dry coal) (%).........-....05: 46-9 
FLUE GASES. | 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.).............. ese eeeeee 23°3 
is 4 “of combustible consumed (from gas analyses) (lbs.)...... oe We gos 
ut aS *. sdrycoalairom gas ‘abdlyses)aps.)e see) ee ee 15-6 


Proportion of heat of fuel in escaping dry flue gases (%).........---. eee 14-2 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 214. 
Date—Aug. 21, 1907. Trial Number—G.C.T. 28. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine, cool. B.and W. No. 1 boiler working. Robb boiler shut down. 


Time. 
7.30 Fire cleaned and made up with No. 214 washed coal. Pressure, 100 lbs. Damper 
open 12”. 
7.45 Tubes cleaned. 
8.45 Trial started. Fire 14” thick well burnt. Grill in fire door open. Steam blown 
under fire. 
12.45 Fire sliced. 
3.05 Fire sliced. 
5.29 to 5.33 Fire cleaned. 74 lbs of cinders and clinker removed without difficulty. 
6.45 Trial stopped. Fire similar to start. 141 lbs. of ashes raked from pit. 
Blow-off examined and found to be tight. 


CLINKER AND ASH. 
Net. 
74 lbs. clinker. 
141 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 28 


Weight of coal Time Loam actin of flue gases 


fired. of by volume, per cent. 
Time. sampling he 
flue 
During Total. gases. CO: Or | CO 
interval. th i hare 
Start 8.46 a.m. 
Ed Waban orn Seve (es 77 8.53 10-2 5-1 0-5 
OU. LO ee io eee the 195 272 9.30 10 7-7 0-3 
O, 24s Wee gana eee an 200 472 10.02 10-9 4-4 1-5 
Di: BOG se ae be 184 656 10.30 10-6 6-0 0-7 
LOT Oeei as oes oo 162 818 11.00 9-0 9-1 0-0 
10 SS ee cl eoae eee es 166 984 11.30 7-9 11-3 0-0 
DLO ee i a toeoen ot. oo 174 1158 12.02 7-0 12-4 0:0 
ined eens ote oe a he 186 1344 12.32 6-8 11-4 0-0 
Teo roUe Nee Pe tN sik ok os 176 1520 1.00 14-8 1-2 1-0 
Dene. cee ore ot 177 1697 1.35 Leh 5-3 0-2 
Lai en Ne ee a ean 181 1878 2.05 10-4 5-4 1-0 
1 GE SS a 184 2062 2.30 10-4 9-9 0-0 
TRS IEE Po ieee aa 160 2222 2.55 13-7 3°3 0-6 
CEU SaaS eek a 178 2400 3.24 11-0 7-0 0-4 
nS, = ar 165 2565 3.54 12-2 4-6 0-7 
ON 179 2744 4.24 13-0 2-4 1-4 
oS Sa 178 2922 4.55 11-2 5:8 0-6 
CPD at TS 193 3115 5.25 11-4 8-1 0-0 
a ee oe 181 3296 5.51 10-3 6-7 0:0 
ap eS a 153 3449 6.20 11-7 3-8 0-3 
HWM 2 UPR Gt erse 7 aes, 167 . 8616 a — 
6. 05. 23 aia Sees « 189 3805 10-7 6-5 0-5 
O1.45. 4 opr eee Reese: 129 3934 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 28 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. 2 es water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. ash-pit. | to flue. 
SO to Site ee 
8. abr any diel: 121 77 530 70 == FON dP ye | re. oe oe eee 
S002 cs ee Wey. 107 77 600 70 —-05 | —-30 382 
SRG Ripe eA eke he 123 79 610 70 —-05 |; —-30 573 
9/307. Soot asec 117 79 590 70 —:05| —-20 543-5 
O Ad bie the. Snare 119 79 560 70 —:-05 | —-20 632-5 
10200. en ee ee 120 79 585 70 —:05| —-20 504 
LOA eee ees 115 79 575 70 —:05| —-20 543 
LO 250 2s Bee 115 82 520 70 —-05| —-20 544 
OQ (db eae one 117 80 500 70 —-05| —-20 428-5 
11100: cee eee 105 81 Heo 70 —-05 | —-20 540 
115 Ge een eee 116 82 505 70 —:-05| —-20 403-5 
jy byes 10 eps Pale erate 106 82 525 70 —:05| —-25 392-5 
TARA ace aes ae 112 82 510 70 —:05 |} —-20 404 
te OO Wee ore 104 81 490 70 —:05 | —-25 423-5 
12515. ee ee 119 82 500 70 —:05 | —-20 450 
12 GOO sage otc 111 81 490 70 —:05| —-30 291 
1 NI, Ee ata amore dee 102 80 490 70 —:-05 | —-20 370 
1:0 us ex ee 122 82 705 70 —-05| —-:30 5o2-O 
11 der tee cee 105 81 785 70 —:05 | —-25 772-5 
TiS OAG. OS home nice 105 82 630 70 —:05 | —-25 382 
sayy oe br run ea, 112 81 640 70 —:05 | —-25 561 
DIOS Shae bey 104 82 620 70 —:-05| —-20 525-5 
A Na Race ay a Tks 81 550 70 — -05 — -20 561-5 
DOU SIE Nines 112 80 600 70 —:05| —-20 444 
DAS eee by eee ne 105 81 540 70 —:05 | —-20 580°5 
SDE eh tals oe 119 81 530 70 —:05| —-20 349-5 
B PL bh Oe eae. 117 81 550 70 —:-05 | —-20 460 5 
BAO ae aie Rak 122 80 540 70 —-05 | —-20 408-5 
AE ey a ae 122 81 630 70 —:05 | —-20 437-5 
77 Oh a geet yt 122 81 590 70-5 —:05| —-20 530-5 
A ALS che Ary. f Ye 110 82 580 70 —:05 | —-20 505-5 
APRON Stee Re Ee 122 82 590 70 —-05 | —-20 415-5 
A Ae keh et. 117 82 590 70 —:-05 |) —-29 AT4 
HAG opie Are 120 81 580 70 —:-05| —-25 410-5 
GBs Sipe Sage See 122 80 550 70°5 —-05 | —-25 444-5 
Bra RE Be tee © 95 81 530 70-5 —:-05 | —-20 505-5 
Bebe hac ai iar ee 122 80 530 71 —:05 | —-20 256 
GANOe Sb Bio Liat. 121 82 550 70:5 —:05 | —-20 438-5 
6 ALB 8 Rea ee 119 81 550 70-5 —-05 | —-20 427-5 
6 BO at, Weert 122 80 580 70-5 —:-05 | —-20 532 
6 4b cubes, 116 80 530 70:5 —:05 |. —-20 541:5 


114-8 | 80-7 565 70-1 —-05 | —-22 | 18818 net 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 21, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Mhethod of stoking ees ies, wate rea he Hand-spreading on alternate sides 
BOING. OF rae eee ead oot cs ol oh erica syeumlely! tists seine es Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned June, 1907, 
Fresh water, August 17. 
Bestia Pieter eS ek tee te cee ear sp Someta de pees ele hn ele yee 8 7.45 a.m. 
re er CCS ts ea co ohm c(h Set os els ow sepel hen ee 7.30 a.m., 5.30 p.m. 
FUEL. 


sei aiagn Aa AED ee 214, Inverness Colliery, Inverness Coal 


é& Ry. Co. Over $” shaking screen and picking belt. 
: C=70-3, H=4-8, S=5-0, 


Analysis of dry coal by weight (%).....---+-.++--05- We 0.6.0 =o eekeh as 
Calorific value of dry coal B.T.U. per ID. 2... ee te renee 1280 

Bi oieturesi coal Batired (9G). . ove os ee cies ok TR ton eee Eek bee rapes 9-2 
Weieht of coal fired (bs. 52s ioe ease tie ee re eater 3934 
Combustible matter in ash and clinker (%)......... 0. cee eee eee eee eee de 35°2 
Weieht of clinker (Ibs. }5 3s jee oe es rene ew ee alana nes rian tee es 74 
Woipht.or asly (DB). oe - op 2 t @ sie Faerie ip eend Verrm anna ta: ore biases 141 


Atm AND FLUE GAS. 


Air pressure under fire (inches of water).......-. 60-55. este rete eee eee es —0-05 
ie above fire ‘ ge ROME Ragen ete eRe Es Mi Ie Ra —0-16 
. at damper "a ss SN A tes ae Cen ede Cte ay a att. —0Q-22 
Amount Of Camper OPENING —-—. oo ne son ee ewe eel cee ete tes Various. 
Temperature of air in boiler house (°F.)...... 6.05. cece e eee e eens 80-7 
MCeeeTiD er atUr en cle) te a ee nd oe ee ee ne ee te ee enisses 565 


Analysis of dry flue gas by volume (%) ..CO2=10-7, O.=6:5, CO=0-5, N2=82:-3 


WATER AND STEAM. 


Temperature of feed water (PF.). 0.0... . cee cece eee tenets 70-1 
Total weight of feed water, corrected for difference of level CaS pe eases cee ae 18818 
Water level in gauge at start (inches)........... 1. eee ce eee eee eeeeeeee 235 
Water level in gauge at finish (inches)........... 0-2. sce ee eee eee eee eee 23 
Correction for difference of level included above (Ibs.).........---+++ssee eee 9-5 
Steam pressure by gauge (Ibs, per sq. iN.)....... 5... 6 eee eee eee eee ees 114-8 
Barometer reading (inches)............2 eee eee teen eee ete enn eens 29-86 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..........---...2 2005, 22-6 
Temperature in steam calorimeter PUNY, Pee he Ry Ree en Cn CURE ee We Li cc B® Mectegs 294-2 
Notes. 


Fire sliced 12.45 and 3.05 p.m. Clinker removed without difficulty. Air admitted over fire throughout 
Steam blown under grate throughout trial. Weather fine and cool. 


1°0 
Proximate analysis of dry coal by weight (%) {Volt matter. oi... ae 
5 : 


funk 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 214. Kind of Furnace—Fixed bars, 30% air space, 
Method of Starting and Stopping Test—Alternate (A.8.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-89. At finish—29 - 84. Mean—29: 86. 
TOTAL QUANTITIES. 

Ate OL trial 2. se ee ea bake wk otic Means earieu ieee tame ea ne Geeta een Reema 21/8/07 
Dimration ‘of trial (Our) sete eee een fae es eget ae aes pee ae dete ean ie re 10-00 
Weightiol Coal sated Alba. sae an eines cots ce cate cyte gene es go coe cals een cha ee en 3934 
Percentage of moistureanvecoal as fired (%) <. oo) oot sce ne oe ite a sires ee 9-2 
Total weizht ofairy-coal tired bs] ose eee ee ee cee eas 3573 
‘Total ash and refuse (be!) snceee esas ss css see chs ecia eo e usec epee ae eee 215 
Percentage of ash and refuse in dry coal (%) (a) from analyses 10-0; (6) weighed.6-0 
Total weight of combustible consumed, from analyses (Ibs.)...............--. 3216 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..18818 
Equivalent water evaporated into dry steam from actual feed water 


temperaturetand beiler, pressure j(lbs,) 2 Sp 2. oe ee eles oe eee 18710 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 22260 
HourRLy QUANTITIES. 

Dry~cbal fired permouig os.) ssc c sce ens) oe cites tects Sarr he eee ie tee ee 357 
Dry coal per square foot of grate surface per hour (Ibs.).............00--0 0s 21-3 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1871 
Equivalent evaporation per hour from and at 212° F. (Ibs.)...............05. 2226 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (Ibs.)......... Rg ek fs ce cas leat tees Reereaete Leh dtc a ee 3°48 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by pauge(lbsiy/"sqvan.).% cues <n os ee ete ee te einen 114-8 
Temperature of feed water entering boiler (deg. F.)........... 0... cece eee eee 70-1 
Temperature of escaping gases from boiler (deg. F.).......... 0c cee cece eee eeee 565 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-17 
Percentaze of anoisiurennisceam eee ns ec Ger a e aeeys eee Geta 1-0 


Horst-PoweEr. 


Horse-power developed (Item 15 +348) 0. Weck sas aoee eee. ooo 64-5 
Builders’ ‘rated. horse-power. 6.4. Geer ee Fe ee ey ce ee eee 60 
Percentage of builders’ rated horse-power developed...............-0 eee eeuee 108 
Economic RESULTS. 
Water apparently evaporated under actual conditions per lb. coal as fired 
(Item 9 + Item 3).v5 32 erie ena eee ee piles ou seen poe eee ene 4-79 


Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 5-67 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-24 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Them 11 Ttems); 0 are. oe eee ee dias hitiol ny aeldablk oe: ake Chee 6-93 
EFFICIENCY. 

Galorifie:value‘of dry coal perlb: (BUC) ee ey eee ee ee 12800 

Calorific value of the combustible per Ib. (B:T7U.) iy 2 i ee ee 13700 

Efficiency of boiler (based on combustible consumed) (%)............00.000 48-9 

Efficiency of boiler, including grate (based on dry coal) (%)...............45. 47-0 


FLUE GASES. 


Dry flue gas per Jb. carbon Grom gas analyses) (bs.)2... 00. ces w see ae 22-3 
a o of combustible consumed (from gas analyses) (lbs.)........ 17-4 
15-7 

14-2 


sé “é 


dry coal (irom ‘vas analyses) (bso sc. ieee cel ee Cee 
Proportion of heat of fuel in escaping dry flue gases (%) 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 15. 
Date—Aug. 22, 1907. Trial Number G.C.T. 29. 


OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Weather fine, still. No. 1B. and W. boiler working. Robb boiler shut down. 


Time. 
7.30 Fire cleaned and made up with No. 15 coal. Pressure, 100 lbs. 
7.40 Tubes cleaned. 
8.45 Trial started. Fire 2” thick, some flame. Pressure, 102 lbs. Grill in fire 
door open. 
8.50 Commenced to blow steam into ash-pit. 
11.33 Fire sliced. 
12.29 to 12.35 Fire cleaned. 145 lbs. of compact blue clinker and cinders removed. 
Cords of fused clinker hanging from bars. 
3.21 Fire sliced. 18 lbs of clinker removed. 
5.10 Fire sliced. 
5.30 Fire cleaned. 145 lbs of clinker and cinders removed. 
6.45 Trial stopped. Fire very similar to start. 124 Ibs. of ashes raked from pit. 
Blow-off examined and found tight. 
CLINKER AND ASH. 
308 Ibs. clinker. 
124 lbs. ash. 
RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 29 
Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COs Or CO 
interval. | 
Start 8.45 a.m. 
Suan aerate ets ota 165 165 8.53 8-8 7:2 1-1 
GOA st estes ai ols 183 348 9.26 10-4 6-4 1-0 
AE ere Oe Pa de 188 536 9.52 10-8 4-5 1-1 
GF AGE ar harem fe bs (ala 10.24 7-0 12-7 0-3 
A Bs Cs A a pe 183 894 10.55 8-9 8-9 0-4 
SS TERR ed thane ee 189 1083 1F.25 8-6 9-9 0-5 
Bis Die tee, 8 Oe, 201 1284 ERsD5 10-3 7-6 0-0 
te AR tots Sa tae es ere oe 192 1476 12.25 7-8 11-4 0-2 
PaO POM eA fos tes ea. ee 187 1663 12.55 9-5 7-0 1-0 
te, Operas alte. « taey 205 1868 #25 10-2 7°8 0-3 
Laie’) Sc, op lh Bab ipa rare aan 173 2041 1.56 12-2 6-4 0-2 
eR ot AAs. of oN Lik 2212 2.26 8-3 11-8 0-0 
DOGS ™ Rote ee Se ae ek 180 2392 2.55 10-1 8-1 0-1 
eee ete ee are Nie 183 2575 aod 6-8 12-1 0-1 
Udi ot Sa ak eo 187 2762 on 0D 8:5 8-6 0-2 
1S on coe OFF 193 2955 4.25 75 11-0 0-3 
CGMS) 6k ei hr 166 3121 4.55 6-7 12-9 0-2 
TG le ee 183 3304 5.25 7-0 11-7 0-1 
foe Ga 189 3493 5.55 9-4 8-4 0-2 
1 Erle nor. 182 3675 6.25 9-0 8-8 Q-1 
8-9 9-2 0-43 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 29 


Steam Draft pressures, 
pressure Temperatures inches of Water 
Oe water. apparently 
evaporated 
: in 
es lbs. Flue At interval. 
per Boiler | gases at | Feed In | entrance ibs. 
sq. in. | room. |entrance}| Water. | ash-pit. | to flue. 
to flue. 
Sib Re or ey 102 77 505 69-5 — -05 —» Oil Aue ke eee 
9): 00S nore haw 122 78 490 69-5 —:-05 |} —-35 195 
DAD Tee ee 109 80 530 69-5 —-05| —-30 624 
BU at Me dele 121 81 480 69-5 —-05 | —-30 614-5 
MAD eee 104 81 480 70 —-05 | —-25 572-5 
10°. 008 oer eee 117 82 470 70 —-05 | —-25 437 
LOH Man eae ere 107 82 A50 69-5 —-05 | —-:25 498 
10 BOPee Seto we 107 82 425 70 —:05 | —-25 630-5 
LOCSLD SE xcmcnen ers 123 83 415 70 —:-05 | —-25 197-5 
AA ROG St etn, es 122 82 400 70 —:-05 | —-25 287 
1 gl BS rhs 5 sae 123 82 425 70 —-05| —-30 429-5 
TIL SBO Loa aaa 112 83 440 70 —:-05 | —-25 344-5 
fA Men ee eon Aa 109 84 480 70 —-05 | —-80 437-5 
HOD Weitere eae 115 83 490 70 —-05| —-80 409 
| RA ES Pate Ree es 116 85 460 70 — -05 — -35 479-5 
12530 Pere, 96 85 460 70 —-05 | —-20 504-5 
1240 hee iet eine iD 85 500 70 —-05| —-80 131-5 
100 See ee ee 110 85 480 70 —-05 — -35 554 
1 a NS Sarae tent Saye or 110 85 450 70 —-05 — -25 366-5 
i Ws Uh areiceteg 112 83 510 70 —:-05 | —-25 433 
MAO soon? wu els 112 84 580 70-5 —-05 | —-30 635 
DOO e : new hie 116 85 540 70 —:-05 | —-25 493 
2 San Me kas Se 98 85 500 70 —:-05 |; —-20 585 
ONE SOU ae reese se 115 85 450 70 —-05| —-20 420-5 
a th AS Mae & 113 85 420 70 —:05| —-20 373 
THU Ue: Peer an 104 84 470 70 —-05 | —-20 426-5 
BeLD yd oe Be Nok 110 85 445 70 —-05| —-80 360 
Shoat: Be ae ee 110 85 510 70 —:05| —-30 345.5 
ORs tee Ai tee se 115 85 515 70 —:05| —-35 553-5 
As yoda Wick ae 109 85 510 70 —:05 | —-35 478-5 
7 Ws Soa eS Oe 114 85 505 70 —:05| —-35 418-5 
oe eo ne 8 106 85 485 70°5 —:05| —-35 517-5 
AVAD SiO Otek 112 85 485 70°5 —:-05| —-35 368-5 
ROO ssh hes f Moos 97 85 450 70°5 —:05 |; —-35 412 
HP LOA ads ts 2 be 110 85 540 70-5 —:05| —-35 328-5 
DEOWs te he sn 96 85 530 70°5 —-05 — -30 471 
Lae ae eee 110 85 580 70°5 —:-05| —-30 371 
GiQe ets bee E 115 83 545 70-5 —:05 | —-30 464 
Gb Ue BBs te Nek a 112 83 510 70-5 —-05| —-30 529-5 
Opneoe dew Bees ck 109 82 530 70-5 —-05 |; —-30 A488 
Gy4S = oe oe a. 100 82 510 70 — -05 — -25 523-5 


110-6 | 83-4 486-3 | 70-0 —-05 | —-29 | 17604-5 net 
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SUMMARY OF OBSERVATIONS 


Date—August 22, 1907. Boiler—B. and W. No. 2. At MeGill University. 


Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 

Bicthod OL CLOkINg A erties sean hte 8, 4 vise Hand-spreading on alternate sides 

ISiod ot dial umee ene Arey ee ee ei SS, os Lotti) App ae Aegon: Natural 


Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water, August 17. 

PEC Cre UCC MA whee Ser gece Frise cesses es ARO LG Salah. b 7.40 a.m. 

EY Rie MA TICEL MpM foe yer N only hbrincdinchsieieecucioeiicuehawe « 6 3 7.30 a.m., 12.30 and 5.30 p.m. 


FUEL. 


Kind of coal—No. 15. Port Hood Colliery, Richmond Ry. Coal Co. (Over 2” 
shaking screen and picking belt). 
Analysis of dry coal by weight (%). C=63-7, H=4-2,S=7-9, N=0-8, O=8.-8, 


Ash = 14-6. 
We acnneevalue bary coat Db. LU Der By. neu. 605. te eae ey tus aie esas nes 11770 
Byte Urs itieeOst nae SIlUed oe levy aed on eae ila paet ee dl) cee Ss. 05 foe a oD 
Pcie. of roalstired: (be. By A0ue Se pees has S15. 2g tas ald: 3675 
Combustible matter ist asly and clinker: (%) 0. 45 ..\Ju oc Se ode eda e ee odes, 8-9 
Wein GE GUNRCEOSUny cid ae) MUL CLG), PMN Reed Le Rag de diel, MS . 308 
PAOD Sen) OLLIE IPR OME al ara AE TAR PPV SP Riise is dutelad 9 Mee ie Booby Cy ie a 124 

AIR AND FLUE Gas. 

Air pressure under fire (inches of water) oR Rewer want ee UE OE a Reb A Be FR a —0-05 
above fire eel Meet? PET CPS, RAC Nar COR 22 Bots OO AEE Steed MAG —0-22 
oh at damper ‘ AD URIS COLORES ai aks eR Ceca tes Bele 0/2): i —0-29 
PLIIGUUUs OL Cainer eerie nas aatieal Gre Puig he) POCMKINR VUE LG ois Various. 
PL cInperatlre Of alin) POUerAOUsE (AH ion: ns eee tO EAIOME Se eer he a 83-4 
PEI DETILCICE SL EIT e's (aLiay Paremrenr coee vera uh” PRIS ogee on a eyake arias Cia 2 al his ae 486 


Analysis of dry flue gas by volume (%)..CO.:=8-9, O:=9-2, CO=0-4, N2=81-5 


WATER AND STEAM. 


Peorstr Pliner (Cells WaLOEnG Haul ee Sa neh. Rowen Moa tee Ne tcecty hit lh 70-0 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17604 
Waterslevelin patige str start (inches)ae) otis). to teaecccis 6 cdi an ee Loa 3a 
Netbel Wu Ver IMEC aliperay IIIBIT (INCHES) .de cers cc cs sates tu ceo th nob ce ukieee uo 2 
Correction for difference of level Inchigeniahove. (IDs. a7) erry coo. | te cae ee, & 9-5 
Sleamiepressure. Dye gauge (IDS, Per Seis ves coe e se cde cance cee ulcwbe cu eck 110-6 
PeroMetet roo cned) ae et eee Fo et ee thet os eed oe 29-91 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...........0.0.00. 0005 21- 1 
Peemiperature, ite Steam Calorimeter: (EH .) coe hue waht vec ck cc osties celeb we. 291-5 
Notes. 


Fire sliced, 11.33 a.m., 3.21 and 5.10 p.m. Air admitted over fire throughout trial. Steam blown under 


grate throughout trial. Clinker compact and blue, hanging from bars. Weather fine and still. 


Fixed carbon......... 48°3 
Proximate analysis of dry coal by weight (%) eae MALtED ace seen Beal 


-_— 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 15. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 94. At finish—29- 89. Mean—29: 91. 
TOTAL QUANTITIES. 

Date of trial cian Pee GN ad a eae ee at ete nen 22/8/07 
Duration oftrial (hours) eee. be eee 2 os eee eee ere eee 10-00 
Weight of coal as fired \(lbs).s opel 26 se EE oe CERI Re es 3675 
Percentage of moisture in coal as fired (%)........... cece ee cee cece eens 3°3 
Total weight of dry-coal fires (ibe.).2 i... see. see er te cowie oo od siren emer 3554 
Total fash and’ refuse Ws, Wass «2 oc. vo eee ve eee ee ewe ee ee 432 


temperature and boiler pressure (Ibs.)........0....--- sees e sees eee eees 17500 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20810 
HourRLyY QUANTITIES. 

Dry.coal fired per hour (Ibs): 20.02. soe swt oo ole minide Sele foe ot in Talo ae omieee 355 
Dry coal per square foot of grate surface per hour (Ibs.).........-.-------505 21-2 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1750 
Equivalent evaporation per hour from and at 212° F. (Ibs.)................-. 2081 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating ‘surtace:(1D8)) sate: fos eh eke esis. c's lose oa) owe ee ee ee 3-26 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by gauge (Ibs. / Sq. 0.) cn. ee eee eee ee eee eae 110-6 
Temperature of feed water entering boiler (deg. F.).......-... ee eee esses eens 70-0 
Temperature of escaping gases from boiler (deg. F.)...... 6.0... - sees esse eens, 486 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-24 
Percentage of moisture in steam... oso hs RG wey etek Ue. bbe eee ee aieiel ate 1-0 


Horsre-POWER. 


Horse-power developed (Item 15 +349)... 0.00. cence see ete aoe eevee esse 60+4 
Builders’. vated chorsé-power..u. iyusn cic eke sees GE oe eee eee ee ee ee 60 
Percentage of builders’ rated horse-power developed.............---eeeeeeeeee 101 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(item 9 = Ttem (3) Bae e ee oe ee Or ee cee eh gira oe el eee vee 4-80 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 5-67 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 5-86 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Eten 114-Ttemi 8) bitin rece eo ie eh eee ke eis ey ce an nee a ah eee 6-98 
EFFICIENCY. 
Calorie value of dry icoal per Ib. (Bale)eee eee eae ee ieee eh Es 11770 
Calorific.valueof the combustible per ib..(B/1.U)).G8 722% a eek Jn on oe 13790 
Efficiency of boiler (based on combustible consumed) (%)............-+-0 +5. 48-9 
Efficiency of boiler, including grate (based on dry coal) (%).........+++-ee ees 48-2 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)..........--seesee eee ees 26:7 
u 3 of combustible consumed (from gas analyses) (Ibs.)........ 20-2 
re - dry coal (from vas analyses) (ibs). -csuw «ae ye ont ite 17-0 
Proportion of heat of fuel in escaping dry flue gases (%)..........-..+eee eee. 14-0 


SR SeSGmc| 
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GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 215. 


Date—Aug. 23, 1907. Trial Number—G.C.T. 30. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine, still. No. 1B. and W. boiler working. Robb boiler shut down. 


Time. 
7.30 Fire cleaned and made up with No. 215 coal. Pressure, 110 lbs. 
7.45 Tubes cleaned. 
8.45 Trial started. Fire 2” thick, clear red. Pressure, 102 Ibs. Grill in fire 
door open. Steam blown into ash-pit. 
12.29 to Ud .36 fran cleaned. 89 Ibs. of friable clinker and cinders removed without 
ifficulty. 
5.29 to 5.36. Fire cleaned. 85 lbs. of clinker, etc., removed without difficulty. 
6.45 Trial stopped. Fire very similar to start. 147 lbs. of ashes raked from pit. 
Blow-off examined and found to be tight. 


CLINKER AND AsH. 


174 lbs. clinker. 
147 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 30 
eee 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO. | Ox CO 
interval. | 
Start 8.45 a.m. 

PUL AUR ea ae Sans 166 166 8.55 1-9 15-9 0-0 

M Saepn LEM ae oes. Cate he 169 335 Ween 6-0 11-8 0-0 

HIE aba es lr re 192 527 9.55 7-1 11-6 0-0 

UVa te 8 TO ee See 196 723 Lie2h 8-8 8-2 0-2 

Bis ate teen a 162 885 10.55 8-8 8-6 0-2 

19 Ra 0% J. eee ae 173 1058 Lf 25 12-9 7-1 0-4 

LO ADRs ie Paes, cheek 183 1241 IP. 55 8-8 9-7 0:7 

MACE ite 8s ha Hee Saha 187 1428 12.25 5-6 13-8 0-2 

dey Osean 2 ed aud a ae 174 1602 12.55 6-9 11-9 0-4 

Lath Oto Cn bra. eT ae 177 1779 1.28 6-2 13-4 0-0 

Oger eee Nos site ceg 154 1933 Lod 6-6 13-3 0-2 

AGS Mo SCTE? OO ne a 62 1995 2.25 14-6 5-2 0-2 

Pie Sip Speubaiee Os aR eee 153 2148 2.55 10-3 8-5 0:8 

IN ipo es Pee Bes eat, 181 2329 aon 10-2 7-5 1-1 

2 NE CUR yt Fa eR Me 180 2509 3.55 8-2 9-2 0-1 

ia Ey i eee pees 170 2679 4.30 11-2 6-6 0-0 

ny apis py A ae dice ge ae as 164 2843 4.55 7-5 11-1 0-8 

Eee 2 ae 194 3037 5.25 11-0 8-2 0-0 

Tae RE En Se een oe ae a ae 167 3204 6.05 10-4 8-2 0-0 
De UDR means anh Senet, 156 3360 6225 LOG Atak Che eae 
WC li har ae ee 148 3508 $f} 

8-7 10-0 0-3 
i 


OBSERVATIONS MADE DURING BOILER TRIAL No. 30 
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Time. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. paki water. apparently 
evaporated 
in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. | entrance Water. | ash-pit. | to flue. 
to flue. ei: 
102 80 490 69 Ob |. 2 Oo dew ahi ore 
120 80 480 69 —-10}; =-30 70-5 
93 82 490 69-5 —-10} —-30 607 
117 82 540 69-5 —-10} —:25 322 
104 84 575 69-5 —:-10} —-:30 626 
119 84 480 70 —-10| —-25 307-5 
107 85 500 70 —:-10} —-30 538 
115 85 550 70 —-10| —-30 340-5 
114 85 480 70 —-10|} —-35 452 
115 85 455 70-5 —:-10| —-30 463 
102 86 A85 70-5 —-10} —-30 A424 
bY 87 550 70-5 —-10; —-30 418 
106 87 540 70-5 —-10; —-30 508-5 
110 87 510 70-5 —-10; —-30 428-5 
113 88 475 70:5 —-10| —-35 464 
94 87 440 70-5 —-10| —-25 365 
110 87 530 70-5 —-10| —-30 380-5 
115 87 530 70-5 —-10; —-30 275-5 
LL. 88 570 70-5 —-10| —-30 A75 
118 88 550 “A —-10} —-30 543 
116 88 480 71 —:10| —-30 431-5 
120 88 510 aL —-10} —-25 366 
112 88 550 ral —-10| —-:35 512 
120 88 685 71 —-10| —-35 510 
123 88 730 71 —-10|} —=385 528 
115 88 580 qi —-10| —-30 530-5 
116 88 600 71 —-10} —-30 440-5 
100 88 510 ral —-10} —-25 494-5 
116 89 510 a —:-10} —-25 389 
122 90 480 71 —:10} —-30 All 
122 88 585 70-5 —-10| —-35 429-5 
121 88 580 vil —:-10} —-35 507 
102 88 540 71 —-10} —-:30 515-5 
122 88 525 eal —-10} —-30 437-5 
107 “88 600 71-5 —-10| —-25 439-5 
92 89 490 fyi —-10|} —-25 357-5 
ALT 88 535 71-5 —-10|} —-30 315 
123 88 635 71-5 —-10| —-:25 564-5 
112 87 580 ral —-10| —-25 460:5 
122 87 620 70-5 —-10} —-30 526-5 
105 87 650 70 —-10} —-20 429 
112-5 | 86-7 541 70-6 —-10 | —-30 |17,405-5 net 


77 


SUMMARY OF OBSERVATIONS 


Date—Aug. 28, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Ia CLNOG: Ol SLOK etme te mem pertse tate care. ei are OS Hand-spreading on alternate sides 
PEN TOCEORCLT AT beer meee Perr ROU athe ns. salad ales eke SONG shed SoA Ys Natural 
aa Congiiom onbpoler snd date of last: cleaning’. . 22). s.00. icc acetone Sa Peea 
Gs Lie RD See ee a Thoroughly cleaned June, 1907. Fresh water, August 17. 
RUE CRC LOAUICIL Me oe tae eee. eens Dag a OFS ati Gucale tae UR wilh esas 7.45 a.m. 
MR TERC LOAN Cre eile as ene have ee ie tyr «shine 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL. 
; No, 215 Port Hood Colliery, Richmond Ry. 
6. Kind of coal................... ‘Goal Co. Over 2” shaking screen and picking belt 
7. . Analysis of dry coal by weight (%) C=68-7, H=4- 4, S=6-7, N=0-6,O0=8-7, 
~ echt Satie oo = eee eo SBra ee Re Ra See Ee eee ae Ash = 10-9 
eee moriicevaltic oudry, coal Did, iaper Use ae O0IL 7... ashe ences. 12550 
eee sh ar Cr ITtCOS I AR ITOL Co ie ie le ses i sacl 2 ATS al a) cciue? Suns Rd rE 5:5 
(kl Mage hate RN i Celay NBR iRiLers Aloe" 2. Veen ds phe SeWles Weegee an an al we Aree Pemba ye oita Ser oa 3508 
d Pemesombustibic Mattanin asm annciunier (0% eg. oc. w  omab ee vicins suse cep ua teled 13-2 
COR CUD CTS (IDR gPty Et POS TN, bac 6 body nusrw) 0h tactiererd she Anon 2 Phcacgfi <ctaiee am weep Pal 174 
IRS fe UNOS CTE TSS A= TTD RYO ME Sy A EC. SAI esta” Se serra yt Pl eh un UR Ree 147 


AIR AND FLUE GAS. 


14. Air pressure under fire (inches of WALOD MeN ond aN, eee 2 Ce ee hes, —-01 
15. BDOVC dT Cmmney Bt cei N eed cee eo 8 ke Ae can eka 2) — +23 
16. % at damper MN MEDS ee CR ae hyn sere ea —-30 
SP UIE ER ORS CAI PCL COLIN | yl. drys Rusa b esac oph cies? ¢ ars ege onl ok bona bays ens Various 
Beem eeracure. Or ait Mm) WOLCE MOUSE CE Jas wv og eu cieiag + pnb bite G0 cee diane 86-7 
eM EUOVRMET UIICTHLLUT OC, baler Melemrn tamac, Ni Me ea ie yh d orcas ool Soak alee lee hohe, ew eS 541 
20. Analysis of dry flue gas by volume (%)..CO2=8-7, O:=10-0, CO=0-3 ,N2=81-0 
WATER AND STEAM. 
Me CHU DETAGUTC OL LCCC LWAUCID Hc \an once teh wc ks eke Wk wa we Cade SOE G Peis 70-6 
22. Total weight of feed water, corrected for difference of level (Ibs.)............. -17405 
Pee tlerlevcl Ne Galea au Start (INCHES) Mu oo. is oo hae ed ech e see eaves Gidee ys ee 3 + 
Dan Wace lever i oMigee ay simisit CmChesy ee eS RE SR RA 344 
25. Correction for difference of level included above (Ibs.)......................... 76 
vo, seam pressure py gauge (Ips: per eq. in.) ).. 2. Tee a ee 112-5 
Dh EP LOMOLCr ye Cad INger tC en) Gyre tte) a S/n av. Gee tok pled dos ais, Hale phe ek! Lala edd ae 29-87 
28. Pressure in steam calorimeter by gauge (Ibs, per sq. in.).................000. 20-4 
20, Leniperature im steam ‘calorimeter -(P) so: ice cess dled ieee. 291-9 
Notes. 


Air admitted over fire throughout trial. Steam blown under grate throughout trial. Clinker friable 


removed without difficulty. Weather fine and still. 


NIXECLGan DOs te. Shee Diez 
Proximate analysis of dry coal by weight % bade MATtErs |e os, 37°9 


font 


ee gore ee a 
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SUMMARY OF RESULTS 


Made on No. 2 B. and W. Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 215. Kind of Furnace—Fixed bars, 80% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. {t.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 96. At finish—29- 78. Mean—29- 87. 
ToTAL QUANTITIES. 

Date of Cra eee oe ec oe case ne gae hau gn ie ae eae aes 23/8/07 
Duration of trial (hGure) eine 7 cee Sale oe eae ote ace epee et oie eet meee 10-00 
Weighit of coal as ‘tired Ube.) Sea er er eta eke ole eres gielerey eae 3508 
Percentage of moisture in coal as fired (%).........- 2 cree teen eee eens "Le On0 
Total weight of:dry coal fired"(ips.) oo. oe eee al iets ea aia ele ie oneal wee ieee ns 3315 
Total @shand réfieen( bac) piace cles woke acre ce chen eae et ete migions onset tate wee eae 321 


Percentage of ash and refuse in dry coal (%) (a) from analyses 12-6; (b) weighed...9°7 
Total weight of combustible consumed, from analyses (Ibs.).........-.....++5 2898 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. .17405 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.)...........-0 eee esses eee eee 17215 

Equivalent water evaporated into dry steam from and at 212° F. (ibs, o2ebe- 20575 
HovuRLy QUANTITIES. 

Dry coal fired pershournibey es. tes ae oe ne ee eae Lats Be Ot Rieti 5 331 
Dry coal per square foot of grate surface per hour (Ibs.)..............0+--+ee) 19-7 
Water evaporated per hour corrected for quality of steam (Ibs.)............ 1721-5 
Equivalent evaporation per hour from and at 212° F. (Ibs.).............+5. 2057-5 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surfacealbas eecxan to... is C4 eam we oe. ee ete ee ee 3°22 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (Ibs./sq. .)........ 0... e eee eee tee e eee 112-5 
Temperature of feed water entering boiler (deg. F.).......... 0.4 e eee eee ee 70-6 
Temperature of escaping gases from boiler (deg. F.)... 2.6... ee eee eee eee 541 
Pressure of draft between damper and esh-pit{ (ina Ol Water) hoe oe eee 0-20 
Percentage of moisture in steam. 6.66.66 eee eae et a ee eee eee 1-0 


HorsE-PowEr. 


Horse-power developed (Item 15+343). 0.0.0.0... cece cece eee eee teens 59-5 
Builders’ rated horse-power....... 5... ses cence ence tence n eee e een nes 60 
Percentage of builders’ rated horse-power developed. ........ 6... sees seen eens 99 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Item, 9. Ttem’B). 5 66 freA eh a ae ee Bt a see gett «ae see 4-97 


(Item tls Item 8) os ep nes se eS eager ier Han Baas om een eae 7-10 
EFFICIENCY. 
Calorific value of dry coal per. Ib. (B.T.U.)... 0... ce eee eee ee cee ete e cess 12550 
Calorifie value of the combustible per Ib. (B:T.U.) 0 0 oe. a ewe 14100 
Efficiency of boiler (based on combustible consumed) (%)....-.....-+0. sees. 48-6 
Efficiency of boiler, including grate (based on dry coal) (%).......-+.-++sees. AT-7 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (loi) b. £4 uP eee heen rent Cee 27-6 
i ut of combustible consumed (from gas analyses) (Ibs.)........ 21-7 
s : dry coal (from gas analyses) (IbS.)......... 5. ee eee eens 19-0 
Proportion of heat of fuel in escaping dry flue gases (%).......--0.+ sees eeeee 16-5 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 4. 
Date—July 10, 1907. Trial Number—G.C.T. 10. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine and still. Grill in fire door full open. Coal in lumps from 6” downward. 


Time. 
a.m. 
7.30 Fire cleaned and started firing with No. 4 coal. Pressure, 65 lbs. 
8.15 Tubes cleaned. 
8.35 Trial started. Fire 2” thick well burnt through. 
9.50 Fire 8” thick. 
12.25 Fire cleaned. 197 lbs. of clinker and cindersremoved with many pieces of burnt 
stone. Clinker thick, viscous, porous, friable. 
5.30 Fire cleaned. 220 lbs. of clinker, cinders removed. 
6.38 Trial stopped. Fire very similar to start. 75 Ibs. of ashes raked from pit. 
Blow-off cock examined and found tight. 


CLINKER AND ASH. 


417 lbs. clinker. 
75 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 10. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling | _ oo 

flue 
During Total. gases. CO. Or CO 

interval. | 

Start 8.35 a.m. | 
See Yh dale gaa ie 95 95 8.45 8-2 ARTs Ga age has 
OT Nn op ERA ep oy Ne ae 176 id 9.15 9-0 10275") 620 
Da Mee ed ea digs 172 443 9.45 9-2 10-2 0-0 
BAe ecraas Waar ae. we. 188 631 10.15 8-2 11-6 0-0 
Rep eee AAPA ats 212 843 10.45 8-6 T3220 
UE CESS Oo Ra ae ee a 157 1000 LG 9-6 9-7 0-0 
PLO Anes iene ehuce eis t. 158 1158 11.45 9.4 10-4 0-0 
Pe Ue ere, une fea 160 1318 12.15 11-8 7-6 0-0 
1 Eas na Re 145 1463 12.45 10.3 5°9 ra | 
Pept) tetectrc toa ay Oo 174 1637 1.15 10-0 9.4 0-0 
Dees Mame eel ray 26 sacs ai 175 1812 1.45 8-7 9-5 0-9 
1 RE eS Oe dea ae 173 1985 PaaS Ra, 10-8 4-4 | 3:6 
TET 9 eR ORT I = 186 Paw e 2.45 11-4 7-9 0-0 
OU earn ee Tyo 2 eo. Bs 180 20nL ou lo 12-3 4.9 1-5 
SSAA gd, SVE alerts tae 180 ASPs 3.45 Tie2 7-0 0-5 
RLS Tap Eagan ee tit 2708 4.15 10-6 8-2 0-0 
TAR ay, OOS Geeta 154 2862 4.45 10-4 8-9 0-0 
rE Ot aie ee ee ait 174 3036 5.15 10-5 9-0 0-0 
si he OD ae sa ren Gee 174 3210 5.45 9-1 8-5 0-7 
aaa bat a eae, So 165 3375 6.15 11.0 8-4 0-0 

Us DOs. ete reek et; 184 3559 

10 8-5 0:7 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 10. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Bas water. apparently 
evaporated 
Time. | in 
Ibs. Flue At interval. 
per Boiler | gases at} Feed In entrance) Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. | 
to flue. 
Laka a 110 83 440 67-5 wate 2/1 — < SO Bie eee 
ADO Seer oe ae ae oe 114 83 435 67-5 —:02| —-25 259 
OOD ae ae ae 111 84 455 68 —-02| —-25 552 
20. Tiga, he an one 107 85 460 68 —-02| —-80 540-5 
SOO See hn ees Gia 86 440 68 —:02); —-25 449 
HO Sac eure eee 114 88 430 68.5 —:02} —-25 A472 
SOS ea ae ede 113 88 440 68-5 —-02 | —-25 442 
SO) Rn eatin Aine 109 88 440 69 —-02} —-25 455-5 
BOO Ste eee 112 89 435 69 —-02| —-30 444.5 
A 5) | Baer a gin ht 110 90 435 69 —:02| —-25 All 
A USB IRR aa Rey ah 112 90 455 69 —:02| —-25 407 
Ae Aye: rote 110 90 460 69 —-02|] —-20 438 
BONS ce eee 105 90 A80 69 —-02|; —-25 453 
DUA eon. siete 108 88 445 69 —-02; —-25 386 
OS Nae enone 118 88 430 69 —-02| —-20 356-5 
20) att Sve Se 115 86 510 69-5 —-02; —-30 376-5 
ot eck Pre hte 119 92 500 69-5 —-02| —-80 372-5 
OO eae ten ee 118 87 A495 69-5 —-02} —-30 457 
D5 ae At Re 120 86 490 70 —-02| —-30 591 
20 noe cae te 116 85 515 70 —-02| —-30 522 
DO can ayes aoe 114 86 430 70 —-02; —-30 578 
SOP Vee 116 86 460 70-5 —:02}; —-20 296-5 
Us py ee a 116 86 490 70 —:02| —-25 548 
20 Fen caren 107 87 505 70 —-00; —-20 431-5 
DO aaieae oman ly 87 575 70-5 —-00 | —-25 523 
50 110 86 530 71 —-02|} —-20 508 
OD ess Besa aes 117 87 535 71 —-0 — -20 419 
20 110 88 500 71 —-0 — -25 565-5 
35 116 86 490 71 —-02| —-25 352-5 
1 Oh 3 eee ae LT, 88 545 71 —-02| —-25 495-5 
CEs ons P ise tay eons 108 88 505 71 —-0 — -25 580 
Po AEE ee Rea. 114 88 510 71 —-0 — +25 428 
Oi Ree ran 110 88 500 71 —-0 — -25 509-5 
DO Scent \°. 114 88 495 71 —-0 — +25 403 
ODES ee ae ns 115 88 525 a —-02| —-25 466-5 
a apg a 120 88 490 71 —-0 — -25 376 
SL Cea A ae 110 94 520 (i —-0 — -20 499 
DAY est Wee ate a 118 87 445 71-5 —-0 — -25 161-5 
De ec Pre a ee 120 86 550 71-5 —-0 — -30 479-5 
Oe hover, Be 114 86 575 70-5 —-0 — -30 597 
Ose ae ie eee 107 86 550 71 —-0 — -30 720 
iy 0s a es yee 486 69-9 —-01 —-25 | 18,271-5 


——————— OO ee 


oN 


83 


SUMMARY OF OBSERVATIONS 


Date—July 10, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.38 p.m. Duration—603 mins. 
GENERAL. 
Wethorsot stoking tae err oe 4 So Hand-spreading on alternate sides 
PIN COCOL ar eee Pet fe ere ne et yin occ Pa okt HET eames: « Natural 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907. 
Fresh water, July 4 
Se aC LCC Cl meme tt iE. a e:5 pyle bade. Shed Dahon HA aN hele wow 8.15 a.m. 
Bren eCATC CN Pes ete, Fela Nive 4046p ee shone Sn val eel pith 's 0h 7.30 a.m., 12.25 and 5.30 p.m. 
FUEL. 


as JNo. 4, Six foot seam, Vale Colliery, Acadia 
BS A POERCOR Oe ety tre eel slits coe. See let s Goal Ga Overs” etrean and picking belt. 
C=68-0, H=4-2 S=1.-0, 


Analysis of dry coal by weight (%)...............0005 Neale 0 2 Token tT. 
mo riiceva Mer or CEVECORL Du lvte Dery ID che Sts oe ace ee een) oe oe 12020 
Listenin GO caus CITOCL: (755, ) hs irs hice we tis sede sot ex Rc GAS es Ge I Rt 2:8 
ice ot coal fired (Tos jeans Sat SONS eh Uh als etek ne 9 PRT tee, 3559 
Combustible matter in ashy areectin tern.) wiper) reenter 1 PN De) Ais a ee 16-4 
ETCH GRO CUT KeT CLD SRIAS. CO, poker estas one td Wk Day he eh oem Ge mes ea ths 417 
WO SIP IGT UL CAE Me TRO Roe ia A iog sh ate Bie BT Co eR A 75 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) ORG A PR) 1, vated tae ead, Cid oh crn ee oe da —0-01 
above fire DU MOR sr) OR RReT ead ome eth, wi Poa ta, esemtig A acarmdh etre —0-19 

x at damper ‘ POL Ora ia ha Reed Cpe ao a ohh, Shes Or aaa dye —Q-25 
POU LsOm I aTiner Openness) oa e wa WAS hed tho). we aw de Li alA be ea ers Various 
Pe patier cure Ol atin DOME HORE tLe ie utes ur, Celie G6) Se wven tan ta ee 87-3 
PIP emECH CEA UY Or (iar Miecmmpr ale, idlhas 35 iho as ceed ss coe he istere s Ley wae em 486 


Analysis of dry flue gas by volume (%)..CO2:=10-0, O2=8-5, CO=0-7, N2=80°8 


WATER AND STEAM. 


pon reper nitive eco. wails rH) e cuir. tae on ets see es Lacon e wa. sae waar ein 69-9 
Total weight of feed water, corrected for difference in level (Ibs.).............. 18271 
fy cere we mile rativeraticraru (INnCHOS) ou. sat) vuole oor ke the a ony oe Whe 4+} 
Water lavemurcageram tinisn (iNenes \oocs weak cree «ice cae eee ak one oy ok 4 
Correction for difference of level included above (lbs.)..................0.000. 9-5 
BreoiepleureOVepAlce tlie per SEIN. atc cate te oe as he ee ee 113-1 
Peart ar Pearse hic ies meee ss ateale ind chor oe en kta ike is, case oe nie ets 29-625 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)..................---. 13-9 
emieer aire inusvesin GAlOrimeter s(t.) vy. a4 fs os de ck bees whe woe wo leees 276 
Notes. 
Air admitted over fire throughout trial. Clinker thick, viscous, porous, and friable, contained many 
pieces of burnt stone. Weather fine and still. 
Rixed.carpol ema eee 50°6 
Proximate analysis of dry coal by weight (%) { Volatile matter....... be L 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 4. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29- 60. At finish—29- 65. Mean—29: 625. 
ToraL QUANTITIES. 

Thaterot trial So eee a nc beet tala, todas Saks tele Metal A No ne eae ge ea 10/7/07 
Durationof trial. (hours) oer «ee ote bas pistes eae ee en ne ae 10-05 
Weight of coalag fired (bs) cn). Se ee oP ea Se ee 3559 
Percentage of moisture in coal as fired (7) bc otis used 24 8 ple Aa ee eee 2:8 
Total weight of dry coal fired (lbs.)... aL Uh, SWE SHEP ea, © ct ee me Sen Manet eas 
Total ash and refte GDS in: ee. Sos tat No evans epee iene Oe creer 492 


Percentage of ash and refuse in dry coal (%) (a) from analyses 20-7; (0) weighed. 14-3 
Total weight of combustible consumed, from analyses (Hig tie se eee ee 2744 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.)....18271 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure GDS.) -o.ch re es an ee on eee 18070 

Equivalent water evaporated into dry steam from and at 212° Fy (bs) 742921000 
HourLy QUANTITIES. 

Dry .coal fired ner hour, (Ibs). 02 sae es i ee re cer ee ae 296 
Dry coal per square foot of grate surface per hour(lbs. ich ae: bee OP ee 17-6 
Water evaporated per hour corrected for quality of steam (Ibs.)..........-+-- 1798 
Equivalent evaporation per hour from and at 212°. Eh. (bail Yea eae eee 2140 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surfate cbse) see fea 5 diem id tpt eee earner cs pee ee 3-35 


AVERAGE PRESSURES, TEMPERATURES, ETC. 


Steam pressure by gauge (Ibs. / sq. in.)... 0... 1 eee eee eee eee es 113-1 
Temperature of feed water entering boiler (dég: F.): 27. me oie eterna ere ee 69-9 
Temperature of escaping gases from batler (dem: Ee) 24 2am Re ee a ae ere 486 
Pressure of draft between damper and ash-pit (ins. of water).......--..5-----; 0-24 
Percentage of moisture in steam... 255: oo .R Ma. ae ie ere ee a 1-9 


Horsr-PowEmr. 


Horse-power developed (Item 15+343)......--.+- +++ se steer t tees e tees 62-0 
Builders’: rated. horse-powe?s vay acy ei weeks see Set os oe rye ee ee 60-0 
Percentage of builders’ rated horse-power-developed. .........5+--:002 eee reee: 103 


Economic RESULTS. 


(item 0-+ Them’). 0 pisiy i pee Nook te oe tices amie ere remnant 5-13 
Equivalent evaporation from and at 912° F. per lb. coal as fired (Item 11 + Item 3) 6-04 


Altent 412 Iter 8) 260 YU oe ao oe ai acts eek tae ar ee 7-84 
EFFICIENCY. 

Calorific value of dry coal per lb. (B.T.U.). «0. - 1-1 eee eet tee tees 12020 

Calorific value of the combustible per Ib. (B.T.U.)..... 0.066062 eee ees 14550 

Efficiency of boiler (based on combustible consumed) (%)....... 0000s e eee 52-0 

Efficiency of boiler, including grate (based on dry, coal) (9 0)5 wise syne ee 50-0 
FLUE GASES. 

Dry flue gases per lb. carbon (from gas analysesy (19) <r rele Re ance rare 23-4 

sik: Ss of combustible consumed (from gas analyses) (lbs.)...... 20-1 

a * dry coal (from gas analyses) (Ibs.).........---+s+eee sees 15-9 

Proportion of heat of fuel in escaping dry flué gases (%) 5 p..22- w- 05 2 me ee ae 12:4 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 204. 


Date—July 8, 1907. 


bet pet 
MDOooork SB WWW eE bd DD 


~ 


i 


TraPNo. GOT 9. 


OBSERVATIONS OF GENERAL CONDITIONS. 


B. and W. No. 1 boiler working. 


Fire thoroughly cleaned and remade with No. 204 coal. 


Notes. 


Weather warm and still, turning to wet at noon. 


Tubes cleaned. Pressure, 120 lbs. 

Trial started. Fire 2” thick well burnt through. 

Fire 5” thick. Coal does not appear to cake, but burns with much flame. 

Air admitted above fire. 

Fire cleaned. 147 lbs. of ashes, cinders, and clinker removed. The latter formed 
about 50% of whole and was porous, viscous, and whitish in colour. 

Fire cleaned. 115 Ibs. of ashes, cinders, and clinker removed. 

Trial stopped. Fire very similar to start. 


Pressure, 50 lbs. 


74 lbs. ashes raked out of pit. 


CLINKER AND ASH. 
262 lbs. clinker. 


74 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 9 


Time. 


Weight of coal 


Start 8.37 a.m. 
5d 


yore Cert ae ear) ag ter See i ee 


Suwa cbs) a Gueliene iis eos ¢, we 


ol a kouie Lied») (0) @ oP) Oe esis 2 9 


SEMEN Soh ee A) CASTE (0 ubd 0 ,,0..0:) 0 Deb 


CP ern Wie mel eherde: le. 60 8 exe © 


Ca we are Tee Oe Witale) wlte ay 6 hey. 2) 


fired. 
During Total. 
interval. | 
177 177 
17a 350 
192 542 
202 744 
184 928 
141 1069 
183 1252 
195 1447 
176 1623 
160 1783 
182 1965 
171 2136 
180 2316 
152 2468 
186 2654 
165 2819 
160 2979 
155 3134 
174 3308 
83 3391 


Time Composition of flue gases 


of by volume, per cent. 
_ | sampling x Ue 
flue | 
gases. Oa) qr Os CO 
| 

8.45 10-8 5:6 ie 
9.15 8-6 6-4 3:6 
9.45 10.6 Bet 0-2 
TO, 15 12°3 T2 0-0 
10.45 12-4 5:8 1-0 
W415 12-5 6-8 0-1 
11.45 12-6 6-6 0-0 
12-15 SS’ 13-2 0-0 
12-45 8-6 9-3 6-2 
15 10-0 9-3 0-1 
1.45 11-4 8-4 0-0 
2.15 10-6 9-1 0-0 
2.45 11-0 8-7 0-0 
aa LD 14-6 4.2 0-6 
3.45 11-9 4-1 3-0 
4.15 12-7 6-6 0-0 
4.45 1 8-4 0-0 
Beko 15-6 2-6 0-4 
5.45 10-9 8-1 0-0 
6.15 11-8 7-6 0-0 
11-4 7-3 0-5 


| 
| 
| 
| 


i 
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Time. 
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io, Gare re el Westen te Leela Re 
o! ils As hw 618 ee OL ee 16: 
Gir raeae make wi eye! Vee ee) Vs 
ever.6. (ah ee eine, (819) # Ke, 
ease) lege, (ie Sane ee 
el ee Se, 6 wage 0, ences ie 
eitercenta|: 6. 16,46) eta elma, | 
ee ela a (eure elie) sme Ve 
atbiiarie We) eh is wero) If nce: is 
Pi TEM Cy iC eels (yar 
Cray Sete Chey Ce Ie Se CT 
o's vests No! (pub) © Ten eonéss 
SE eae Oe COs CO PA 
oh Ss teh a) te) 6 8) fesse 
Ose) 0 eer ke! Nels eee, 
oe) a) pl ew Ue, Du, te ff te ce 
eco erie, 6) CU eke le) «46 
Gee) ed Sle a ee yw ae 
arty Ome vena Ce Cec Ih 
6. Joctelte jee ar 8! ta sce) -e)18. 
@ b.e-e le’ vei ite 10 (s 1@ Op sie 
nae. je'Es) enue: ne) ee eee) 
tae balan te co Nie 1 58) 19) 06 
Aen te oe Oa ciatt a) DEO 
me Roles te 4 Lalse \Ome, S08 |e 
Sie! ke’ (ag is Tee. 18)" 01 116 
cub ue, (el 0 G.Merle. ve ree .8 
Set As ls have schawe nie 34 
ein da) fe eee 2 eee 8 
Sie, sh Sey ie ne gel eae ee. 8 
ae Be Ci et Ze Th OORT | 
oie sa te 10) S10 S1Re COLAC 8 
eo oe 6 le re SAO) Sam. + P18) 1e. 
wine 6) te, hs Nene Re, 0 ee 
siratiot tals op ei@ ee se: 18) 16 
AAs) eihet a ape te) ibe 218: 40.8 
Feared Ce es ey Cat ROTA 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 9 
Steam Draft pressures, 
Dreesure Temperatures inches of Water 
gauge ie ti water. apparently 
| | evaporated 
| in 
ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. | entrance) Water. | ash-pit. | to flue. | 
| to flue. 
88 480 67-5 = 302) 200 tie ee 
90 463 68 —-02} —-:30 432 
90 455 68 —-02|; —-30 507-5 
91 440 68-5 —-02|} —-30 520 
91 470 69 —-02| —-30 589 
92 445 69 —-02| —-15 509 
93 440 69 —:02; —-20 537 
94 465 68-5 —-02| —-15 421 
95 440 68-5 —-02| —-20 455 
95 470 67-5 —-02| —-:15 399 
94 485 68-5 —-02| —-20 434-5 
94 A90 69 —-02| —-15 460 
93 A85 69 —-02; —-20 348 
95 575 69 —-:02| —-35 444 
93 575 69 —-02; —-30 551:5 
92 500 68-5 —-02| —-30 578 
94 445 69 —-02| —-20 172 
91 420 68:5 —-02|) —-20 367 
91 445 69 —:02] —-+22 547 
90 495 70 —:02| —-:26 306:5 
90 500 70 —-02; —-20 542-5 
90 500 71-5 —:02; —-20 493-5 
88 475 71-5 —-:02| —-20 439-5 
88 510 70 —-02| —-20 449-5 
85 515 70-5 —-:02| —-20 507 
84 490 70-5 —-02| —-:25 585-5 
85 525 71- —-02 |; —-20 425-5 
86 540 71-5 —-:02|; —-20 622 
86 530 71-5 —:02| —-20 B17 
85 545 71-5 —-00} —-20 401-5 
84 520 71-5 —-00| —-20 550-5 
84. 505 71: —:02| —-20 354:5 
84 480 70-5 —-02} —-20 476-5 
86 480 rel —-02| —-20 440-5 
88 515 (al —:02|} —-20 349 
85 655 71-5 —-02| —-35 551 
91 510 71-5 —-:00| —:25 193-5 
82 565 71-5 —-00| —-:30 344 
83 530 10. —-00| —-30 557 
82 580 yt —-00| —-25 425-5 
82 A85 71-5 —-00| —-20 542-5 
89 499 69-9 = 102 |) 0-23 418,257 met 
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SUMMARY OF OBSERVATIONS 


Date—July 8, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.37 a.m. Ended—6.37 p.m. Duration—600 mins. 
GENERAL. 
Dae VEL NOG OL SCORING wt nt tee ara) lye fhe eo E Hand-spreading on alternate sides 
SR AL OPRCLIAL bitten Mes eRe PIN ROL A x kt Wh > oe Oe 4 PORES eA oe o Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water, July 4. 
Reet ATIC Ma AW et ass 2A ke PAL Pe leet, CEE eh dW Dao ali 
Me EEE IORUCC say hs Say F543 oes eo 6 6 52a eR Ces ek 7.30 a.m., 12.25 and 5.30 p.m. 
FUEL. 


{No. 204. Six foot seam, Vale Colliery, Acadia Coal Co. 
Kind a coal ... \(Over }” screen and picking belt). : 
Analysis of dry coal by weight (%), C=71-7, H=4-2, S=1-0, N =1-7, O=8:8, 
Ash = 12-6. 


Dalomiics vaiue.of dry coal b. b.U. per bey... sa. 4 4s lk ake 12760 
PUSAN COS) aa7tired) (On ew aaa s 4 hole oo ee ec alley ori al a oe 3-9 
Pyeere ree) Codttirecs (log. ham Ream A ote «onl LAM OLE. (ed = rtet Line ag 3391 
Wombustiblematterin ash and clinker (%)\ ye.) oben se ee me kD 14-3 
Reto Uivolelinicer Des) ae ean em eee eee fener artes tee FS) AS Me YES Wa bee 
WVCTe Lem mreus TEL OS eeentes iam, merece treme et ne) eye cs NNER oe rae Yea a 74 


AIR AND FLUE Gas. 


Ae Oressure Oder Te (INCHES OF. WAGET) eisai. <4. os) cig ae Se eo oe ee —0-02 
* above fire A AnD AS cunt e reere ae: uate bre tonne ORSEED Ul, 
eh at damper Gh eel eSB sek ia Me Me tS EE RE, Ce a IO —0Q-23 

Pe aiOLR este ECOPeliitie wets? cite! ee at ree Oe 8 Or ee Various 

em Crnetlre, Omani (1u DOLer nUse tes mee cot ia Mie ESP RIN) 5 OS i PY Siem Nas, 89 

PU eCeriDeracuren (hieermtn © one pw Rael iigk Wome te et OEM ST Ah itil oer 499 


Analysis of dry flue gas by volume (%), CO2=11-4, O:=7-3, CO=0-5, N2=80-8 


WATER AND STEAM. 


Persperariurenol tecurwarer.( Leys, 2 hee ale ey Rea a eh ils Fe eee: 69-9 
Total weight of feed water, corrected for difference of level (Ibs.).............. 18257 
Perret UyeuimEralion: ALLStarhe (INCNER ames pa ooh « oe sue oe ake hope ek ee. 2 
Weer levelmn enure: atfinish (inches )eu a's /de bio v oaicees.s dis bokeny ones 5s 
Correction for difference of level included above (Ibs.)....................... 66-5 
preana pressure: pyi gauge (lbs. per.sq,-ith Vi de duis dacderete Saw neo dawns oon 110-6 
Horomia terereaGine INCHES hs. ce sacle DRED ces a tae n ects ah meoeycte cel. ~ lee: 29-58 
Pressure in steam calorimeter by gauge (Ibs. per sq. im.).............00ec00--.. 8-3 
Perper uuromar spealacCalgniimeters(: ba yat. /o 0a tiie: sian tare Gl oe So ie. oe DAS 
Notes. 


Air admitted over fire from 9.45 a.m, to close. Clinker porous, viscous, and friable when cold, whitish 


in colour. Coal burned with much flame. Weather warm and still, turning to rain at noon. 


, ixed carbone...) fan, 54-2 
Proximate analysis of dry coal by weight % eis IMAGLCK ey aes 33°2 
SUiratape venetian weer aterertel soe 12°6 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 204. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29- 64. At finish—29- 51. Mean—29:-58. 
ToTaAL QUANTITIES. 
Date of trial oc coeic woes cass ie cha Re Bg Bot ee © ose ee te een a 8/7/07 
Diiratior of trial (hours) o12 es pe ee Pe ee B® eee ays 10-00 
Weight of coal as fired (Ibs.)...... sie Bing blnatwhe She ii, dos, cai BOM ie oped hd RE ee Tin Enea oat 3391 
Percentage of moisture’in coal as fired (%)......-.--- Fee e rere etree ete 3-9 
Total weietit of dry eoalfited(lhs,) cco. ke ee ee acer epee oe ee 3258 
Total“agh and refuse (b8.). ses. 0 sto culemene 6h oes are ee Sentient eer 336 


Percentage of ash and refuse in dry coal (%) (a) from analyses 14-7; (6) weighed 10:3 
Total weight of combustible consumed, from analysed (IUS.)e ol ieee: «ae 278 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18257 
Equivalent water evaporated into dry steam from actual feed water tem- 


perature and boiler pressure B15 axis eT Aa ROW rdrurey der gr one aciay ir 17760 

Equivalent water evaporated into dry steam from and at 212°F. (ibs)? oe oo 
Hourbty QUANTITIES. 

Dry coal fired per hour (1bs,) 002i mia = 1 sor ae» Sati he Rie te eee 325°8 
Dry coal per square foot of grate surface per hour :(1DS)):acmtise soe aie eee 19-4 
Vater evaporated per hour corrected for quality of steam iOS.) cee acer 1776 
Equivalent evaporation per hour from eandeatwl2? EP. dibs) epee ere ae 2114 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface.(lbs-)..). Viskass Seems pee 8 eee eon ee Bol 


AVERAGE PRESSURES, TEMPERATURES, ETC. 


Steam pressure by gauge (Ibs./ sq. 1D.).. 2... ee eee cet 110-6 
Temperature of feed water entering boiler (degwh.).G.. «2 agitge ben ene 69-9 
Temperature of escaping gases from boiler (leg SR) a0, eee deepal eee ereaesracs 499 
Pressure of draft between damper and ash-pit (ins. of WALCE)S sa Go eee ee 0-21 
Percentage of moisture in steam, voc: 645: ee eet 4-0 


Horsr-PowEkr. 


Horse-power developed (Item 15 BAR ees te die a tae co eee ee 61-3 
Puilders: rated’ horse-powériv css ce sgn sel tee od ok en ck eel er eee 60 
Percentage of builders’ rated horse-power developediecivhic icltarsd te eee a ee 102 


EcoNOMIC RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9 Ttem 3) so eee eee Se Oe eet tone ener renee 5-38 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 6-24 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-49 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Iter Ll ttem 8): se faa ck cow eg Ae Miaters nasties, Stor eee Seana srre mene ae 7-60 
. EFFICIENCY. 
Calorific value of dry coal per Ib. (B.T.U.). 20... ete ee 12760 
Calorific value of the combustible per Ib. (B.T.U.).........5..5..0.2222-555- 14600 
Efficiency of boiler (based on combustible CODSUMICR ) kala ic en th en 50-2 
Efficiency of boiler, including grate (hased: on wlrycooal) 4 Vamenta. aes 49.2 
FLUE GASES. 
Dry flue gas per lb. carbon (from: pas analyses) (1D8.) igus eer een et Qivt 
a ie of combustible consumed (from gas analyses) (Ibs.)........ 17% 
3 A dry coal (from gas analyses) (Ibs.)..............--.-..5-5. 15-2 
Proportion of heat of fuel in escaping dry flue gases (%) bn ...6 1) aise goes ate Lie 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 16. 
Date—Aug. 19, 1907. Trial Number—G.C.T. -26. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Fine, still weather. No 1B.and W. boiler working. Robb boiler shut down. Fresh water Aug. 17. 
Fire 4” to 6” thick throughout. 


7.20 Fire cleaned and made up with No. 16 coal. Pressure, 40 lbs. 

7.45 Tubes cleaned. 

8.45 Trial started. Fire 3” thick burning brightly. Pressure, 110 lbs. Grill in fire 
door open. 

12.20 to 12.28 Fire cleaned. 86 lbs. of clinker with some cinders removed. Clinker 
thick and viscous. 

59.19 to 5.28 Fire cleaned. 117 lbs. of clinker, ashes, and cinders removed. 

6.45 Trial stopped. Fire very similar to start. 83 Ibs. of ashes raked from pit. 

Blow-off examined and found tight. 


CLINKER AND ASH. 


203 lbs. clinker. 
83 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 26 


| 


Weight of coal Time | Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling | 

flue 

During Total. gases. COQ. Or CO 
interval. 
Start 8.45 a.m. 

SEE UG mish ph ck ae eee 263 263 9.10 11-1 fee ie aes hE 
Se O us pie. i) Seen, ee 178 44] 9.43 11-8 7-0 O-1 
ONES fo. ee eee be 183 624 10.10 10-0 8-5 0-0 
BOUAD Ae a NO ee eed 183 807 10.36 9-3 8-9 0-0 
Els oiled ah aon. serie, och 205 1012 11.07 10-8 Piao. ihe eo 
Le ONES? oO at lot Sen, ok NE 185 1197 11.40 9-5 S34 eg 
SEAR ee: GoM vRNA ie at 178 1375 12.05 8-0 PLease 
WAG 2 Sor aa eg Se eh be 1738 1548 12.37 10-9 6:9 1) O-2 
BL tt ea x Siren 158 1706 1.08 7-4 11-4 0-0 
AO Mie sateen chs Oe 197 1903 1.40 9-6 8-3 0-1 
Ns AMEN. is ia cbse so th oti 206 2109 2.10 6-7 12s) ob oe } 
A Loe ered pees rn th te 183 2292 2.40 | (RSC ene ') 
M8 Dats Sa Ses ae 171 2463 3.06 9-8 O82 ho Ae 
ieee See week Sd all noe? do 187 2650 3.36 9-7 8-8 |; 0-0 
RE Rant doh eg Sreecs Few de. ¥ 184 2834 4.10 6-8 13:20 he O80 
oH Ce a os 109 2943 4.36 9-0 10-4 0-0 
5.10 D4 | 14-8 0-0 
5.40 19-9 6-9 0-0 
6.05 8-2 11-0 0-0 
6.30 6-8 11-4 0-0 
9-1 9-5 0-0 
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OBSERVATIONS MADE DURING BOILER TRIAL No, 26 


| 
Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. ie water. apparently 
evaporated 
Time. | in 
[bss Viue | At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq.in..| room. |entrance| Water. ash-pit. | to flue. | 
to flue. | 
A Ae mtn ob 110 74 465 70-5 7-05 = oO gine er een 
0 OOo we Gaerne bank: 118 74 510 70-5 —:05| —-35 429-5 
STS en eae Seen 110 76 610 70-5 —:05| —-35 434-5 
O30. ee ay fox 107 77 585 70°5 —-05 | —-35 609-5 
DSAD arcu eee nn 112 79 560 70-5 —-05| —-35 531 
10 OO een oe ase atkes 119 81 520 70-5 —:05| —-35 446 
TO SU 6 See Cee: 114 79 517 70-5 —-05|; —-35 577-5 
TOSOU Rae aa ee 119 79 500 70:5 —-05 | —-35 451 
NOAOr eaten eee 120 80 500 70-5 —:05 |; —-385 490 
LOO: camer owas 114 82 500 70-5 —-05 —-35 566 
Ue De es coe cannes 118 82 460 70-5 —-05| —-35 402-5 
11 SU ad ones oe ake 117 83 490 70-5 —:05| —-35 531 
TT CAD Ree earth a 105 84 465 70-5 —:05| —-35 390 
LE 0) Upp aie Saar BaP ae 103 83 465 70-5 —:05| —-35 438-5 
TOD Nee eee 98 83 435 70-5 —:05| —-365 450 
ES Uti, Seige Pet 89 87 425 70-5 —-05 |} —-35 241 
Ae ee ens dere 118 83 AT5 70-5 —-05 | —-35)\ 673-5 
Pe co ee ee ili 83 460 70-5 —-05| —-35/ 
iad De Soe he Was 110 83 500 70-5 —:05| —-35 356-5 
OU 2 yite ore aE 122 83 525 70-5 —:05| —-35 454 
(Rs Eadie or Stet se 113 84 500 70-5 —-05| —-35 437 
MO ers eer aient 119 84 500 71 —-05| —-35 607-5 
DLS wren epee ans 120 85 500 71 —:05| —-35 462-5 
DS (Vee pig ations ore 112 85 500 v1 —:05| —-35 520-5 
OMS een eget 105 88 550 71 —:05 | —-35 525-5 
B00 tee wee ee 99 88 550 71 —:05| —-35 589-5 
BRiD ey eee ee 108 88 550 al —:05| —-35 322-5 
BS NOU e see ee b 108 87 550 71 —:05 | —-28 565 
BED a cds tack 118 87 525 id. —:05| —-28 443 
AROO 7c eee hag 104 87 500 71 —:05 | —-28 A71-5 
ARVO e co denupeves. were 109 87 525 (el —:05| —-28 365 
AS SO are eet 119 87 525 ra —:05| —-28 413-5 
AeA. ial waters 103 87 525 re —:05| —-28 621 
BA QOS Shae oa th 105 87 AT5 71 —:05| —-28 323-5 
Bye Din, oka wee ees 110 86 450 71 —:05 | —-28 311-5 
Cpe) 2 sat or eon re 103 89 440 ‘pl —:05 | —-28 226-5 
Ae ie Real Senne 119 86 635 fal —:05| —-28 A51 
G00 20 Ac eee 122 85 550 fg —:05| —-28 463-5 
CoE ees 122 87 650 a —:05| —-28 533-5 
GaS0S Se cee cae 121 86 575 71 —-05 | —-28 AT7-5 
Gp es Renee ee 123 85 550 7 —-05| —-28 505-5 
111-9 | 83-7 514 70:7 —-05 | —-33 |18,091-5 net 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 19, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Dee Niel od Oivaho ring sine Pel ad oe tc pce ea Races cs Hand-spreading on alternate sides 
mre OUT La (peer ee mete SIV Pe UPS 2 ons By oe a EMMY MMA Sn ELS Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water, August 17. 
UE LICE BOLO DULEE PNM IrIe tae cette 6's os, 2 hs ase, ta eA AE VRB i es he AG 7.45 a.m. 
RE tape Letra ern ra so Os ce 8) aR na 2 eS 7.20 a.m., 12,20 and 5.20 p.m. 
FUEL. 


No. 16—Foord seam, Allan Shaft Colliery, 
Kind of coal.. moat ax {ei Coal Co. Over picking belt only. 
Analysis of dry oo by eight (%).. =74-1, H=4-6, S=0-6, N2=1-9, O=7:-5, 


Ash=11-3 
alee ienva Derot Orvrcosl aly Ct PCr Done pores ter rl. wo sie oe wr elas a pee 
IVECIIUATT GA IECOM MOM ULE CCL toc re airs Pree an Le! Ae ges ok Ma lid De 8 ae ne dpa se 1-8 
Wier nbrot col fired: (Des) I) we Ponca a8 id th ee Suis mest teats yi sles haeyts vate Te 2943 
@Compushible matter im: ash and clinker (a cssosess, tsGn hele en adhoc eee Obes 12-4 
WV EIP MUL OF Cli ers( LRU e seme ee: Perma ta oi Uap sera 5 co cite ianinranNeas Pie hae eee os 203 
Mee GUGt Caste C LOG: Tee meta mr OM NA be Boek <b aoa It, narod wites i aewa masta have tee eh beny oe 83 


AIR AND FLUE GaAs. 


Air pressure under fire (inches of water) Se ie ie hed Geeta A AY Slt ba ieee —0-05 
BO GL ieee od, MP Mee A ah ach nahh nies 3's fe Sachin: Bact gi Cie eden iors, ws -- —0-26 

os at damper + 2 NEMS 2 Bey ek CORE eet eee Tae. ie 9c SU ee Rae —0-33 

SRE nTTT CEL ATED OCMC OT ITS O22, aed a Ta aR deka hilo Lik os alee aicy Gd lhe NG umn lA Various 
Premera tite oleic ir pouer nose: (OH. icy whi antete. cus Aacinbacusins Bis slaty ea eke 83-7 
HEIR eAN IE CAGUINGN bu a Pier Merete ie a Mme CINE Seo era ea weno Om Ons 514 


Analysis of dry flue gas by volume (%)...CO2=9-1, O2:=9-5, CO=0-0, Ne=81-4 


WATER AND STEAM. 


pPeMID pra Uren teeOrWaLerc( Melani aus eins «sure sor eee, dip ess iy Wk eae URE weil 70-7 
Total weight of feed water, corrected for difference of level (Ibs.),............. 18091 
Water level in gauge at start CAT GT ess Pirie Mere hares oo eae a RE An, Se LAS 346 
pV acer ewer inseauperat iinisit’ INCHES) te, cool. kere ee eee he Cuan et ik 345 
Correction for difference of level, included above (Ibs.)....................04. 0-38 
Blea preestre yy cauee. (ibd, Der SC. IN. yey oes oe otis ede ek CE aS te 111-9 
Dal Ome cial Cacia IGHCs yas Wee LN ee tes heer opens Ree SANG YS Nal As: 30-0 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)..................00. 20-5 
emorcracure-to-s.eanr, calorimeter (C1 2)o5. cites ake oe A eee 290-7 
Notes. 
Air admitted over fire throughout trial. Clinker thick and viscous. Weather fine and still. 
HEXECICALDON nb, aeeees Ue 55°4 
Proximate analysis of dry coal by weight % { Volatile matter....... aaLe8 


TAM Re ent. 0's eh ees tes 


een 
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SUMMARY OF RESULTS 


Made on No. 2 B. and W. Boiler, at McGill: University. 
To Determine quality of Coal. 


Kind of Fuel—No. 16. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—30- 08. At finish—29- 72. Mean—29- 90. 
TorTaL QUANTITIES. 

TIALEOE ErGad Wile Ree ae eg hb Ee oar id Soci eke eee tome ain 19/8/07 
Duration of trial (hours) .c 6 Ce eek ek ee eee oe ak Ode soe eot egeeey gen ge 10-00 
Weitht Of wonl ab fired (ibs:) ee O i eS Ei ee ee reer 2943 
Percentage of moisture in coal as fired (%).........-- + eects e reer e ttt: 1-8 
Total weight of dry coal Hred-(bs.)\.)..2.. 650 a bts ee eee eRe RST Bone oeeins 2890 
otal ash and retuse:(lbs.)! ded ss VERE Seas «oot ae Cae ebb Ae eee ete 286 


Percentage of ash and refuse in dry coal (%) (a) from analyses 12-9; (6) weighed...9-9 
Total weight of combustible consumed, from analyses (ibsoh a - ee noes aes Zo Lt 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). . 18091 
Equivalent water evaporated into dry steam from actual feed water tem- 
perature and boiler pressure (Tia Web ee bral: Chena nF er bean bot ero a ee rare 17978 
Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 21370 


HourRLy QUANTITIES. 


Dry coal fired per hour CSV) PAM egg We AP en Wg cite eon teat oo ye 0 289 
Dry coal per square foot of grate surface per hour: (hbé.J) 0. 22) fae ae ee 17-2 
Water evaporated per hour corrected for quality Or stenia: (bene. Seer ee 1797-8 
Equivalent evaporation per hour from and af. 212° lbs, Pee 8 eer: 2137 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface tbe: )o. 0.0053 scb gees oak ome s spropetn ie ese eee eta 3 
AVERAGE PRESSURES, TEMPERATURES, Ec. 

Steam pressure by gauge (Ibs. / sq. ATi) Sep Rick ne Oe ee ter ce aes Rees 111-9 
Temperature of feed water entering boiler (degiIL) 202.5 PAT a, ene 70-7 
Temperature of escaping gases from oiler: (deg iW. ).8 sac mento nie te Pace pre ke 514 
Pressure of draft between damper and ash-pit (ins. OT Wetter) Hie eee 0-28 
Percentage of moisture in steaM.... 22.66.16. ee ce ee ne aes eee 1-0 


Horsr-POWER. 


Horse-power developed (Item 15 BAS) Ce eto eines ke eee eee 61-9 
Builders’ rated. horse-powery) 4.005 ak te BH SG be he a ee Ee 60-0 
Percentage of builders’ rated horse-power déveloped: F-ck 6 ba cep er ee 103-2 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

(Item 9 = Ttemis) yi, <7. 9) anes eee aver See ee pee er) cor SraeageED oe 6-14 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-24 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-39 
Equivalent evaporation from and at 912° F. per lb. of combustible consumed 


(iter dd TtemiS)cgi Sa pee Pi ie ie mle are omer tia areca ea 8-49 
EFFICIENCY. 
Calorific value of dry coal per Ib. (B.T.U.)....-.- 1 eee eee ees 13230 
Calorific value of the combustible per lb. (B.T.U.)... 6.00. -6- ee eee eee 14920 
Efficiency of boiler (based on eambustible consumed) (%). i... -c. seen > oe 55-0 
Efficiency of boiler, including grate (pased/om ary coal) (Fajere teks 2 an oie 53-9 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) s(1D8.) <.% ca « 9 scale anh ate rn ae 27-3 
sé ie of combustible consumed (from gas analyses) (Ibs.)........ 23°2 
ss i dry coal (from gas analyses) (Ibs.)......--. 6600s eee eee eee 20-2 
Proportion of heat of fuel in escaping dry flue gases (%)......----+-+e+e+ eee: 15-7 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 1 


Date—July 29, 1907. 


Trial Number—G.C.T. 17 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


B. and W. boiler No. 1 working. Weather fine and warm 


Composition of flue gases 
by volume, per cent. 


COz Or CO 


Sampling} doubtful 


Time 
7.45 Tubes cieaned. 
8.00 Fire cleaned and made up with No. 1 coal. Pressure, 75 lbs. 
9.10 Trial started. Fire 24” thick well burnt through. Grill in fire door half open. 
10.38 Grill closed. 
2.25 Fire sliced. 
4.00 Fire sliced. 18 lbs of thick, porous, friable clinker removed. 
5.15 Fire sliced. 39 Ibs. of clinker removed. 
5.58 to 6.05 Fire cleaned. 153 lbs. of clinker removed without difficulty. 
7.13 Trial stopped. Fire similar to start. 79 lbs. of ashes raked from pit. 
Blow-off examined and found tight. 
CLINKER AND ASH. 
210 Ibs. clinker. 
79 Ibs ash. 
RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 17 
Weight of coal | Time 
fired. of 
Time. sampling | 
flue 
During Total. gases. 
interval. 
Start 9.10 | 
PMN ds ea ws Se he | 182 182 
UC: 0S ER ne 170 aD2 
RUMOR Gi cro RL Plas ca 181 533 
1 ie WR ee 162 695 
(DMI oc Siege Ce eae ae 155 850 
AU SS Se eee 152 1002 
OTM Ge eS ae 163 1165 
RS SEY a ee 159 1324 
Pa) eee Se, Sag ee wet 185 1509 
JUSS RS Poa ere 154 1663 
SOS Ee ee ee 169 1832 
et eS 2, seine ke kt | 158 1990 
Pee meet eS 176 2166 
Jen oe Sr ir 159 2325 
UT" pa | 186 ae al 
AREY 5. 2 | 157 2668 
MG 9c) are 53 2721 


OBSERVATIONS MADE DURING BOILER 
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TRIAL No. 17 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. ak. water. apparently 
evaporated 
Time. in 
Ibs. Irlue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
UREN UD er pioneer 100 89 450 71:5 —-0 SDD Vt eke eames 
SBR one eee pear ta 114 90 A415 71 —-0l — +25 148-5 
0 AQ Ae a iowa es 118 91 435 70 —-01]} —-25 448-5 
SRA eee pepe 7 110 91 435 70 —-01 — +25 468 
LOSI O aa eee 103 93 450 70 —-01 — +25 AQ4-5 
O20 eign ee 116 93 475 70-5 —-01| —-25 A87 
LOD Sa eee 115 93 475 71-5 —-01 — +25 513 
OCB otateie ere 113 94 465 70-5 —-0l — +25 532-5 
LL ORS hae tes 109 94 450 70 —-Ol — +25 352:5 
Deo eee rn ee aoe 113 95 435 Ted —-01 — +25 449-5 
(ie We UB ange Ma naa 113 96 430 A. —-01 — -25 662-5 
Tie DD See ee eee 108 95 425 70-5 —-O01 — -25 531 
IAG NS oes Wm ae aes 99 95 410 70 —-O01 —-25 506-5 
DOOD Nie canes 108 97 425 71 —-O01 |} —-25 290 
ROS AO Rect ae teen pres 108 98 A15 70-5 —-0l — -25 382-5 
) Woes AR ere. ee 109 97 425 cA —-O1 — -25 496-5 
SL) ee oe 104 97 410 70 —-0l —-25 426-5 
A Blok cee, oes 104 98 A15 Hah —-01 — +25 A481 
OEE aia arco 104 99 425 71-5 —-0l — -25 353-5 
Le D eeeeenee 104 98 410 ized —-01 — -25 445 
By LO Ee ea 98 98 410 126) —-01 — -25 443 
SOR 0 ee omens 118 97 425 all —-01 — -25 380 
RA) erage rent eas 122 96 400 rye —-0l — -25 304 
DDD hee ke 114 97 435 71 —-O1 — -25 423 
2 it UA) cep az en 122 97 450 70-5 —-01 — +25 421-5 
3 Ob eee ee 114 97 440 70-5 —-0l — +25 480-5 
BeAr ne erm oe 108 95 A54 70-5 —-0l — -25 407-5 
BED aiee et eos oa nace 118 94 A15 1025 —-01 — +25 403 
2 Was VS pesos Incense aah a 109 95 435 70-5 —-0l — -25 413 
"SW 7h ee ME 108 95 435 70-5 —-01 — -25 524-5 
AMALIE eer al.) 112 92 440 70-5 —-0l — -25 267 
LD eas eas 108 92 420 yp —-0l — -25 515 
LO seca eee caret 112 93 410 71 —-01 —-25 221-5 
By Dy ek Beto NESS 104 94 425 70-5 —-0l — +25 343 
BrAQ ete weet. 113 91 410 rfl —-0l — -25 325 
VDD Me een se aes) 108 92 400 71 —-0l — -25 333 
Tie BAN OTae ee e Cea 100 98 420 71 —-01 —-25 226-5 
6 2b Tene eer 2 107 93 A80 4k —-01 — +25 411-5 
G40 eb, tue en Ly 92 516 ae —-0l — -25 570 
G PDD Al ae cern Hy, 91 560 71 —-Ol — -25 516-5 
FI ene age 100 91 595 (al —-0l — +25 616 
109-7 | 94-5 440 70:8 —-Ol —-25 | 17,034 net 
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SUMMARY OF OBSERVATIONS 


Date—July 29, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.10 a.m. Ended—7.13 p.m. Duration—603 mins. 
GENERAL. 
fe NLELOOU. Obs UGi ane annem fee Ven 5 siete a ke Hand-spreading on alternate sides 
AEG VO MCT ECERE Fh mf Do ye Oren Be a bys oo ch tae ar A ce a a Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. Fresh 
water, July 18. 

TRNAS RUST A IEG — ipa NA aes ea a SE ENS AG. He 7.45 a.m 
Pee EOE) CIO ee oe oes oy Vy AL STiae) bo dyth Sines “ns gs eyger noobs 8.00 a.m. and 6 p.m. 
FUEL. 
oe {No. 1—Third seam. Albion Colliery, Acadia Coal 
BeeeBind. OF coal hate Sa nies ss Co., Stellarton, Pictou Co, N.S--R.O.M, Coal 
‘3 C=71-4, H=4.5, S=1-4, 
Peeeialyeic of dry coal by. weight: (9%). 2.00 wceanca ed iN Ne ee 3, Ash 14-7 
8. Calorific WalicOMUnyeod nl ue, per lb ae Sata ne ew Nee, SOS. pata hate 12580 
Smee plete im-coal ae tired (patos ss ak oh oes bn ocak ved ec ose bw suk oles 2-0 
LL REG datas akc Ea FY er am Na A Oa ha cao ie Ur a A a ag 2721 
Bee ompuct ible matterin ash and elimicer (%%) 00 oo fe se os new wale ole dedan oenvaes 14-6 
A CME GeOUr ee ATL CrS (liao) a stare fia Fei Men ci Gas’ ic es AN Lota ek dasa Acca Wedelecs LA MeeAA 210 
UE ONE IEG AN ete RI OLDS op ORS NOG <A Wee TE I Na co LADY Pl 79 

AIR AND FLUE Gas. 
14. Air pressure under fire (inches of water) Fst MOT NG: ese Niven CN ATED I RN PS, —0-01 
15: above fire Be OOS Re EE RA ee ee oO SRM, Me aa oe 8 —0-20 
16. i at damper se SAA Pan NN aa eon awh —0-25 
eer a amet eeC AI ere OUCTINY fae ve, cc ce he ce Mae ees ce eas odinhe Various 
Pee Leiber avULer Ot ait 1 OOUEr HOUSE CH, ) ses oso 6s cagelh ciatis als oak eocls bls capes dae 94-5 
TUS MNES 2 ce VGA OT RALALST oR OM TUM AR 2. Ot SAR OR Rt a en en SA 440 
20. Analysis of dry flue gas by volume (%)—sampling doubtful. 

WATER AND STEAM. 
poe oMperatiro ormteed. Water (Ey oc bc t casts tbo Oe ee 8 ee wis pata debe 70-8 
22. Total weight of feed water, corrected for difference of level (Ibs.).............. 17034 
23. Water level in gauge at start CTU GIICR a sarees eM Gene Lee et he ee 2 aa 4 3 
Beery scehuevcwwmeeauge at finish (inches)... ... 3... nncess ech uuedetas eotebia be 4z 
25. Correction for difference of level, IRLUOB Above IDSs). A we Ral seine: 9-5 
Zo ee ocoumeressure by gauge (lbs, per Sq. 11,)..... 5. ce css he cee bes v av uDeeece den. 109-7 
CP SOMMER Cer OCT OS (INCHER fin iyo pigs str ees + 4b con wa Sse wh ya acd ve bbe cadena 29-50 
28-) Pressure in steam calorimeter by gauge (Ibs. per sq. in.).......6........ 00005. 19-45 
Pome leniporaidire, in. ateany calorimeter: (7H )i.. 0 ie. Bc Gea kc ate he do wae Hes een 286 


Notes. 
Fire sliced 2.25, 4.00, and 5.15 p.m. Air admitted over fire from 9.10 to 10.38 a.m. Clinker thick, 


porous, friable, and removed without difficulty. Coal cokes and burns with much flame and smoke. Weather 
fine.and warm. 


Rixed Carbomra. ce - bSayias® 
Proximate analysis of dry coal by weight (%) Hes MIE ebexe = oe 29°8 
: si : 


— 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 1. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 

Barometer at start—29-52. At finish—29- 49. Mean—29- 50. 


TOTAL QUANTITIES. 


ACS GE EDI ea Sa eee Re a co ane aerate Are eee rere rte 29/7/07 
‘Duration of trial Whours) &. oo tain tga elias sone’ eee ee on rere 10-05 
Weight of coal as fired (Ibs.) i. Gi sec. oan te ie see ce ee 2hal 
Percentage of moisture in coal as fired (%).......--. see tee eee eee 2-0 
Total weight of dry coal fired (Ibs.).. 5.00... 5.05000. ec ee teres ete eee  2OOF 
Total ash/and Tetusen10ss) ..0 See ae ee en ee eee Se es aoe aga 289 
Percentage of ash and refuse in dry coal (%) (a) from analyses 17-2; (b) weighed .10-8 
Total weight of combustible consumed, from analyses (lbs.)....-... 2-2... 0-: 22 


temperature and boiler pressure (Jbs.).........-...+-- +2 eee teres 16900 
Equivalent water evaporated into dry steam from arideat 2127 F.aaibs.) ae 20080 


HourRLy QUANTITIES. 


Dry coal fired perthour (ibs.):: 00 ss iehere eee ei eae ee 266 
Dry coal per square foot of grate surface per hour (lbs.).............+..++0005 15-8 
Water evaporated per hour corrected for quality of steam (lbs.J gees os aoe 168 
Equivalent evaporation per hour from and at 212° F. (les.) 24 ca ethae <r 1998 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surfaces.) /oy i... 5 oye ee ee er oe a > ellie eee tee, 3:12 


AVERAGE PRESSURES, TEMPERATURES, ETc. 


Steam pressure by gauge (Ibs. / sq. M.). «2... eee 109-7 
Temperature of feed water entering boiler (deg. F.)........- 20... sees eee eee 70-8 
Temperature of escaping gases from boiler (deg. F.)....... 2.6... e eee 440 
Pressure of draft between damper and ash-pit (ins. of water)...............--- 0-24 
Percentage of moisture in steam... ... 02... 1. eee ee eee ee eee eee ert oer ae 1-0 


HorsE-POWER. 


Horse-power developed (Item 15+349)........... 55. - cere eects 57°9 
Builders’ rated. horse-po wer?) is eh ie ale bee gre ne et an ene ce 60 
Percentage of builders’ rated horse-power developed. ......-......5+-:++0055. 96-5 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Tern Other) aie 6 es nse etic ta can as ate a ta a peer anc e aee 6-26 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-38 
Equivalent evaporation from and at 212° F. per lb. dry coal (Item 11+Item 5) ..7-54 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Themel L& Liem Sus... 2% sagas oe teste ee ake Sota eae etree 9-10 
EFFICIENCY. 

Galorific valueot dry-coal per Th. (B.T.U) oe) 2. es a rr eee 12580 

Calorifie value-of the combustible per lb: (Bal Ue) ii i eer ere 14750 

Efficiency of boiler (based on combustible consumed) ([%)......----.0 00-0 - es 59-5 


Efficiency of boiler, including grate (based on dry coal) CONTR tes ecg WOO EE 57-9 


ee 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 1001. 


Date—May 29, 1908. Trial Number—G.C.T. 31. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Robb boiler working. B.and W. No. 1 not working. Weather fine and clear, later dull and cloudy. 


7.35 Fire cleaned and made up with No. 1001 coal. 
7.45 Tubes blown. ‘ 
8.55 Started trial. Fire 2”, fairly well burnt through. Burning with smoky flame. 
9.16 Fire 4’. 
9.35 Opened grill half way. 
10.10 Opened grill full. 
11.55 Opened grill half way. 
12.35 Fire cleaned. Clinker easily broken. Does not cling to bars; removed 95 lbs. 

1.55 Grill closed. 

5.10 Sliced fire, as it was rather clinkered up, giving off CO. 

5.20 After slicing clinker appeared to fuse, running through bars. 

5.35 Fire cleaned. 152 lbs. clinker easily removed and broken up. 

6.55 Removed 105 Ibs. ash from under grate. 

6.57 ‘Trial finished. Fire as at start. 


Coal gives off much smoke, cokes but little, easily broken up with rake. Would be 
suitable for shaking grate. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 31 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 

flue ie 

During Total. gases. CC2 Os | CO 
interval. 
Start 8.55 a.m. 

DEOL Roe ace ee aes 147 147 9.10 5:5 10-2 2-9 
STAT Bema S25 oie ye, 198 345 9.33 Lee 9-2 2-3 
10°34 0.1. eee ee 208 908 10.00 7°8 9-3 1-9 
Ee 1d 235... . eee eee 187 740 10-30 7:8 10-3 1-3 
LE. 8D x2) So eee ae ro 190 930 10.53 8-8 9-2 1-8 
12. 35 Rte te 194 1124 IN855 0:4 13-1 1-4 
1. 22 tats rene eee ot a 198 1322 12,01 8-6 11-4 0-2 
1, 3 ee ees ae eS 204 1526 12:35 7-0 12-8 0-3 
Dee AT is i, aha ae a 184 1710 12.52 8-3 10-9 0-0 
SA co RR = ogee 180 1890 Le2t 7:8 1222 0-3 
ORD, Ol SRS Ee SoS 194 2084 1.52 9-8 9-0 Q-1 
BURN. so Me aie oka 203 2287 2.16 9-5 9-0 0-7 
od DE Cs iaae a a ar 435 2722 2.41 7-5 12°5 0-0 
Pte tae bina Ate ote 6 110 2832 3.11 6-9 12:3 0-0 
3.35 7-1 124 0-3 
4.12 9-0 9-5 1-0 
4,39 8-1 9-7 1-7 
5.07 7-5 2-5 0-0 

6.00 8-9 10-0 Uh ar ge 
6.30 8-6 10-3 0-3 
8-0 10-4 1-0 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 31 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. °F. water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. 
So Detach eee ae 120 84 415 59 0-0 1 QU eee een 
GAO Se 120 84 465 58-5 | —-05 -20 207-5 
OAD Dewi i ose 128 86 480 58-3 | —-025| —-20 449 
OWA Gea carer seamen 12 87 470 58-3 | —-025|] —-20 443-5 
DDD. goa Cs 121 87 510 58 —- 025} -—=20 474-5 
1OS1 eee reer 121 87 505 ay —:025| —-20 439 
10220 ees 123 87 460 56-5 0-0 — -20 501 
L040 8 eee hee 123 87 475 56-5 | —-25 = -20 424-5 
10), Dee oe 122 87 505 56-5 0-0 — -20 503-5 
PASEO eee 6 tes ene: 121 87 A490 fh 0-0 — -20 496-5 
dee yene ns eotese er: 1233 87 475 56-5 0-0 — -20 438 
Pe ee tio menaee 122 87 465 De. 0-0 — -20 365-5 
LR Oe Sis ee ene ee bee 89 465 D0 —-O1 — -20 390 
POUT OMe as 118 90 470 56-5 | —-Ol — -20 439 
ToDo se ee cere 110 90 455 56-5 | —:-Ol —-20 448-5 
12 AO a eae a 98 93 440 56-5 0-0 — -20 381 
LSD De ee ea 115 89 515 56-5 | —:02 - 20 397-5 
LAO eae 120 89 525 56-5 | —-Ol — -20 409-5 
Nae an erga er 123 89 525 56-5 | —-01 — -20 513 
PRAG sre eee 123 89 545 56-5 | —-Ol — -20 555-5 
Labo eee 106 89 530 57 —-0l — -20 564 
BOLD. ei Nias rae: 118 91 A85 56:5 | —-01 — -20 461 
PIAA aire ad 121 92 495 af —-Ol — -20 468 
IAD SR arate cn acre 120 93 A95 57 —-O0l — +20 544 
JRAT Sore nite wate ne 118 93 475 58 —-0l - 20 335°-5 
Bel Oaee erent aa 123 93 470 58-5 0-0 - 20 368 
ets ein meter ae 122 93 480 58-5 0-0 — -20 408-5 
BEAU Ch beens. 4 ize 92 A80 59 0-0 — -20 385-5 
DO ab se Re ott 120 92 510 59-5 —-@l — -20 422-5 
AMIDE coe. eee ce 118 92 495 59-5 | —-O01 — -20 A17 
LR AST Re cee, aR aN 118 93 500 59-5]. —-O1 —-22 440-5 
ATAQ ERs o iy wtih ras 121 93 510 59-5 | —-Ol — -22 489 
ASS ee etce andrea 120 89 500 60 —-0l —-22 437 
Ta Ut Poy acere week 122 92 490 60 —-0l —-22 403-5 
FL vaca rnd ae rae 123 89 495 60 —-0l — -22 489 
AO a peel 73 94 435 60 —-0l —-22 415-5 
BEST ee 116 89 495 60-5 | —-0l —-22 171-5 
GSiOre tle. 103 89 550 60:5 | —-0l —-24 478-5 
GAZ Dee cee 93 89 545 60-5 | —-Ol — -23 563-5 
CUA See aero 118 89 550 60-5 | —-Ol —-22 362-5 
ORS ee aoe 120 89 570 60-5.) —-O1 —-23 554-5 
LL 89-5 493 58:0 | —-Ol —-21 | 17,455-5 net 
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SUMMARY OF OBSERVATIONS 


Date—May 29, 1908. Boilers Dean WeNo. 20) -AtaVicGill University. 
Commenced—8.55 a.m. Ended—6.58 p.m. Duration—603 mins. 
GENERAL. 
WMethod:ofetokine graeeaan st cee Be Seas io. fay Hand-spreading on alternate sides 
DSi RCO letra meee een eet ks NA A hee TYR ES Oda Natural 
Condition of boiler and date of last cleanme.) 2 o. Thoroughly cleaned May, 1908 
Ae ES TC. see. ape Pa) ok 7.45 a.m. 
Pe eee re ice ode oe ah cys eh 7.35 a.m., 12.35 p.m. and 5.35 p.m. 
FUEL. 


Kind of coal..........No. 1001, Albion Colliery, Acadia Coal Co., Stellarton, N.S. 


. ; . C=72-7, H=4-4, S=1-1, 
Analysis of dry coal by weight (%).................. Ny, =1-6,0.=6-4,Ash = 13-8 
Calorific value of dry coal B.T.U. Bete Deer: tua segere hs eee. Ve PRE Deh i eS 12460 
Moisture in coal as fired ASS, he SSE os hana GS Ae ea RIA Se 2-0 
pees Ccoarcd ibe emp ee hp eT 2832 
Combustible matter in ash and clinker ER ee Oat ete Naga aoe ne Leven ont | 15-5 
Poa RHvsCiacAni ital es ewreu Me le Deis Is Lf oy ah age Tay ree 247 
pete testi ioee ee er deme nee ate Tie FG ac eee cua 105 


AIR AND FLuE Gas. 


Air pressure under fire (inches of ARCT: ) Geempie ehe cya grt a sy Akt hoe —0-01 
AN above fire BEL © > seolal sos pee ae ae eae anaes Oa —0-17 
- at damper So gs a ea tk Oe OR Re Ae —0-21 
Piecaieeched mM ApeREOpenine (yc ss CMe ie Win: Al kU vane) yee SS . Various 
Demmerature of sit, in boiler house CF.Yigl i) il 89-5 
VEG TSEC En MGM Sno, Mlle Ue magic At Ee NTE ee BU a eae Sea 493 


Analysis of dry flue gas by volume (%).. -CO2=8-0, O:=10-4, CO=1-0, N=80-6 


WATER AND STEAM. 


Bere vet wurerOistect water. (SHS). .i es cone. aon, 1 Senet a Oa Wi Pada tan 58 
Total weight of feed water corrected for difference of level CIDE. eee err e 
Water level in gauge at start IRCCS Hi actinic ere amin Ttruetti det Swipe, 60 fie 
Paver level-in gauge at finish (inches).......:..........-....000.000 4+; 
Correction for difference of level included above (A1StS0) TMG cceec SY PPO Ae, as oY ia 114 
Steam pressure by gauge (lbs. per SORA UIIR) Un Maree aiens SRE. RE IER ARN aR eh ey 117 
Pie ee a CaCI cles ae tan str. sc ta ypiotedociees. lk, 29-63 
Pressure in calorimeter by gauge (lbs. DET SCia Iii. at tatueit lagers 1) acter sick, aaa 15-2 
eee. otros ies Calorinetori( TH) My Wite hook Ce gh aaa oL eo tane 293 
Notes. 


This coal clinkers but is easily broken up. Would be suitable fora shaking grate. Gives off much smoke. 


Air admitted above bars 9.15 a.m. to 1.55 p.m. 


Weather: fine at first, dull later. 


Proximate analysis of dry coal by weight ve Volatile matter. ...... 28°5 
8 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 1001. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29- 63. At finish—29- 64. Mean—29- 63. 
ToraL QUANTITIES. 

Dehe Gti brink cia cec seen eee ees it een erate) a eB 29/5/08 
Duration of trial (hours). secs See a 2 Tae eae neers ce See eee de ee 10-05 
Weight of coal as fired (lba.). 0. 0 voeletie gn deal, en see) haan eet ae 2832 
Percentage of moisture in coal as fired, (96) ek nes bles Shatps, ere eaggene deaaied eames 2-0 
Total weight of dry coal fired (Thee aa hes ep eeis te eur ee Zito 
Total ash and retuser(lbss)<.6. <2: sacks ete oie eile ee eee eter ann ra ee 352 


Total weight of combustible consumed from analyses (lbs.)....-...+-.2-+e++: 
Total weight of water fed to the boiler corrected for difference of level (Ibs.).... 17455 


temperature and boiler pressure (bs2)4 vee ae beware cue paar 17380 

Equivalent water evaporated into dry steam from and at 212° F. (at) Sees 20900 
HourLy QUANTITIES. 

Dry coal fired per hour (Tha2) join uy eee eee ene ec oer etme 276 
Dry coal per square foot of grate surface per hour (Ibs.)...-.-...+++ee ec eeeees 16-5 
Water evaporated per hour corrected for quality of steam (Ibs.)...........+-- 1730 
Equivalent evaporation per hour from and at 212° F. (Ibs.).........-..-+++-- 2080 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surtace (bss). 1). Arta gtae een eh Gi ace le oe ae 5 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by gauge (Ibs. / sq. ries Dale Pea eerie rae ek sea c 117-0 
Temperature of feed water entering boiler (deg. F.).......-2.0:+ 2-40 vesseesees 58 
Temperature of escaping gases from boiler (deg..M.)e ideale hela 5 ae ee ae 493 
Pressure of draft between damper and ash-pit (ins. of water).......--++++s+++: 0-20 
Percentage of moisture in. steam...) os so ta.-6 222% Se heerinp ee oer 0-5 


HorsE-POWER. 


Horse-power developed (item Tete ES een Bi amma peeinrp er retang a occu turin uy 60-3 
Builders’ rated horsepower 70s sass eer eee eee ee eee 60 
Percentage of builders’ rated horse-power developed oie .tt sbi eit teats 100-5 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(item 0 s-[bena Bh. e. 5s arte ara ee ene eens ee veprcn sca ee 6-18 
Equivalent evaporation from and at 912° F. per lb. coal as fired (Item 11+Item 3) 7°38 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+ Item 5) 7-53 
Equivalent evaporation trom and at 212° F. per lb. of combustible consumed 


(Teemit l= Ltemis). 7.3 Ve. <2 ates eerie arr an eer eee ar 9-00 
EFFICIENCY. 
Calorific value of dry coal persIb. (B.T.U.). . rs see eee eee eae. 12460 
Calorific value of the combustible per lb. CB oT IU ee eae eee at ea rs ene 14460 
Efficiency of boiler (based on combustible consumed) (%)......0 0s sere eee 60-1 
Efficiency of boiler, including grate (based on dry coal) (%)....---- +e eee ee: 58-4 
FLUE GASES. 
Dry flue gas per Ib. carbon (from gas analyses) (Ibs.).....-. 6. +--+ seep eee eee Py is 
4 * of combustible consumed (from gas analyses) (Ibs.)........ 23-9 
2 He dry coal (from gas analyses) (Ibs.).. 0.0.6... e eee eee eee 20-0 
Proportion of heat of fuel in escaping dry flue gases (%).....- ++. s eee eee ees 15:5 


DNINISO 
Ngee a 


eR SAS Shae SR 
Hiss succeet veces COLE 


HAAN Rais 
BMSa2 
Sanae 


PETS EEE RECS 
VERA eae 


ah 
SUACUE OR RE SCO Ue oad 
RURUEREVMADAVRaa Asis 
BERERREERaNCUANEE Cee 
MEE Aaa REMAN es eRe SGeD 
ARBCCECECE CITC EERE CECE Tel et 
ERE R SO" e DASE SN Ce Se eRONi ae h ao 
ATT TT TAT Tae TT st Tt Tt ist 
EDR SSS Nao Aoi eee eee 
pL NH SE SB 


Jae ORS 
vlelaioT TT TT 
BCC CI 


a eg 
me: 
s]u] 
BH 
is} ou 
ed 3 
hf 


Q 


EEE A Sea 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No:2 BOILER WITH COAL No. 2. 
Date—July 5, 1907. Trial Number—G.C.T. 8. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine, light breeze. B. and W. No. 1 boiler working. 14 sacks burnt before trial. Coal does 
not appear to coke. 


Time. 
a.m. 
7.45 Fire raked clean and started firing with No. 2 coal. Pressure, 110 lbs. 
8.00 Tubes cleaned. 
8.42 Fire raked over. 
8.45 Trial started. Fire 2” thick at front, 3” at back, nearly burnt through. 
9.45 Fire 8” thick. 
12.45 Fire cleaned. 115 lbs of clinker and cinders removed; clinker porous, very friable 
and easily removed. 
5.46 Fire cleaned. 114 lbs. of clinker, cinder, and ash removed. (Little clinker). 
6.45 Trial stopped. Fire very similar to start. 
90 Ibs. of ashes raked out of pit. Blow-off cock examined and found tight. 


CLINKER AND ASH. 


Clinker and cinders..... 229 lbs. 
ABs te MAC R Ma one? 3 90 lbs. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 8 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling ae 

flue 
During Total. gases. CO: Oz CO 
interval. 


Start 8.45 a.m. 
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OBSERVATIONS MADE DURING BOILER TRIAL NOS 


Time. 


Steam 
pressure 
gauge. 


Temperatures 
mols 


Boiler 
room. 


el 


Flue 
gases at | Feed 
entrance| Water. 
to flue. 


Draft pressures, 
inches of 
water. 


At 
In 


ash-pit. | to flue. 


entrance 


Water 
apparently 
evaporated 

in 
interval. 
lbs. 
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84 
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89 
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92 
92 
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91 
91 
91 
89 
90 
92 
92 
92 
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Ol 
92 
88 
88 
89 
90 
88 
88 
88 
86 
87 
86 
86 
86 


89-3 


450 67:5 
482 69-5 
475 67-5 
562 67-5 
640 67-5 
560 68-5 
535 68-5 
543 68 
532 68 
559 67-5 
540 67 
530 67 
515 67-5 
500 68 
480 68 
460 68-5 
465 68-5 
490 70 
570 69-5 
575 70 
540 70 
525 70-5 
520 70-5 
570 70-5 
570 70 
580 70 
610 70 
560 70 
580 70-5 
568 70 
570 70 
585 70 
560 70:5 
545 70 
540 70-5 
505 70-5 
496 70-5 © 
485 70-5 
540 70-5 
600 70-5 
515 70:5 
537 69:3 


0: 
0: 
0: 
Q- 
0 
0 
0 
0 
0: 
0-20 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


£20 
-23 


or 
SS 
jo) 
On Orv Ot Ovor 


18,290-5 net 


103 


SUMMARY OF OBSERVATIONS 


Date—July 5, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
De Le cnidd tof eto lcinig seen eet 1 SO col ach So Hand-spreading on alternate sides 
Pala OOO a Uae ere ed NRRL 2. aw le she ci ttesbud cos, pk. Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. 
Fresh water July 4. 
TR OSTA S E-alert AG an nk Og 8.00 a.m. 
SPU IL BClOMNe err ar oe Me Oe Ve 7.45 a.m., 12.45 and 5.46 p.m. 
FuEL. 


{[No. 2 Cage-pit seam, Albion Colliery, Acadia Coal 


Be OF Coal esate \Co., Stellarton, Pictou Co., N.S.—R.O.M. Coal. 
7. Analysis of dry coal by weight (%). C=74-2, H=4-5,8=0-9, N21 OS 709, 
Ash=10-5. 

8. Calorific value of dry coal B.T.U. je Ls Soon eed ate ae Ra Oren ete Geary 13180 

eee evueedicoal aa fired (9) ie fe it ee 2-3 
Beem ce anUlrcoal ited: (lbs, ) ave aig et. Mod, cle Se oo cc ae 2826 
11, Combustible matter in ash and clinker Oy Cte RD Air, PON aM our, eke 16-6 
ee ew clincer baer ae Se em | lau es ge ue 229 
eee be ae met. Die. J eB ileal oe ela vetcg. ne eee 90 

AIR AND FLUE Gas. 
14, Air pressure under fire (inches of SWELL OT eeepc ee) ewe et ohne ce —0-0 
ji A above fire Mi CL A eS Abelian, ReMi hotea) the Sat ey Sak eae —0-16 
16. at damper i MN UR ek CERT Ee A He oe la ed heel —0-23 
Boer ee Ola ami per, Opeminin sass eee A) fe oust fay each. Scho cs ck. Various. 
18. Temperature of air in boiler house Ree ies csi es diarrhea abe wh Ue 89-3 
Me eee Ora OL We eRe ss ais i dccke.c ce 537 
20. Analysis of dry flue gas by volume (%). -CO2=10-3, O.=9-1, CO=0-0, Nz=80-5 
WATER AND STEAM. 
pea eo peesuure ai feedwater (PF) eos eee ie oe 69-3 
22. Total weight of feed water, corrected for difference in level CDSs )ies pees Ge 18290 
23. Water level in gauge at start NCHOE asta eey arenes tin Crete Cases cote t 
24. Water level in gauge at finish MCG Wh melee cea tde ve Gust weal at als ant ahh 23 
25. Correction for difference of level included above AN peels PN Sate er AR ey Ai 76 
26. Steam pressure by gauge (lbs. Dee 1D vies Siu tie eats wed, inet Lda 0, 111-4 
Mipee betometerireading (inches) see. ces eave isc itecesse cee 29-7 
28. Pressure in steam calorimeter Dyeadeent lbs. pemequing on. oc, i ot 8-1 
29. Temperature in steam calorimeter FERS SS ote FON el aed coe 239-2 
Notes. 

: Clinker porous, friable, and easily removed. Coal does not appear to coke. Weather fine, with light 
reeze, ; 


Fixed carbonic... 58-1 
Proximate analysis of dry coal by weight % { Volatile matter......_ 31:4 
: | Ash 


—_ 


eel Aces Pe othe 
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SUMMARY OF RESULTS 


Made—On B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 2. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-72. At finish—29- 68. Mean—29: 70. 
ToTaL QUANTITIES. 
Daterof trials ee cee ak 0 ie a oe eam eee eg tn ye ee ee /7/07 
Duration.of triali(hours) «4. fs Oleg: + oe ere nee ee, sae Fe ee eee oe 10-00 
Weight ofveoal as fired \(1bs.) Se stese eee ee Ee RS ee ee 2826 
Percentage of moisture in coal as fired CO) cee so ee Ne as te cee 2-3 
Total weight of dry coal fired (Ibs.).......--- 0s seer eee e terete reece e reese es 2760 
Tétal ash and retused( OS.) -s.d6 cps +h. ween nes tenon A> ere rete eer ene 319 
Percentage of ash and refuse in dry coal (%) (a) from analyses 12-6; (6) weighed. 11-6 
Total weight of combustible consumed, from analyses (Ibs.).....---...++.+++: 2412 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18290 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure Tig eee, age Bata Selene eet ve hich oes eee 17800 
Equivalent water evaporated into dry steam from and at 212° F. (lbs 2aeue 21190 
f HourRLy QUANTITIES. 
Dry ‘coal.fired per hour (bs.) 3 55-2 p eer eee gee ee 276 
Dry coal per square foot of grate surface per hour (Ibs.)..........--+0s+eeeee 16-4 
Water evaporated per hour corrected for quality of steam (Ibs.)..........---- 178 
Equivalent evaporation per hour from and at 212°: F. (ibs-) Se aes te eee 2119 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surtace (lbs... +... > pave nest ee eee een ee tec laee 3°31 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge (Ibs. / sq. Ve Rep eee be ote Wt Mc a eS Se ey Rc 111-4 
Temperature of feed water entering boiler (deg. F.)......-.. 025s eset e ee eeee 69-3 
Temperature of escaping gases from boiler (deci) eo et Wee er iy, <a icie eae 537 
Pressure of draft between damper and ash-pit (ins. of: water) ace ee eee 0-23 
Percentage of moisture in steam... 0... 20.0 1b ain ss aes eee Pee ease 3-0 


HorsE-POWER. 


Horse-power developed (Itena!1 5843) bec cee eee oes or eee ee 61-4 
Builders’ rated horse-power «oc. . + G- -aiage ee > eine os es eee 60 
Percentage of builders’ rated horse-power developed it... taeh ci-ae soiree 102-4 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9 tem O) es. 2) Es eae em erg on en ee ce ae 6-47 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 7-49 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5)°7 67 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(tent I] Liem S)Aks . 2:5 Ge kei «tate ato ar ere na ee 8-80 
EFFICIENCY. 

Calorific value of dry coal per lb. (BATU Sein tus oe yh ae ps eee ener anes 13180 

Calorific value of the combustible per lb. CE US eaace otis otto Geng eiei tnee 14710 

Efficiency of boiler (based on combustible GONSUIMEHI: ( G)> oom ee ea eee 57-7 

Efficiency of boiler, including grate (based on dry coal) (%).....----+--2++--: 56-3 
FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)........ 6.60. e eee ee eee 24-2 

2 “ of combustible consumed (from gas analyses) (Ibs.) ........20-4 

a 2 dry coal (from gas analyses) le. eee es en re ey eet 17-9 


Proportion of heat of fuel in escaping dry flue gases (7%) 


OMIM Pl OTA LET 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 8. 


Date—July 12, 1907. Trial Number—G.C.T. 11 
r OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 
Weather wet, no wind. B. and W. No. 1 boiler working. 
Time. 
a.m. 


15 Tubes cleaned. 

38 Fire cleaned and made up with No. 8 coal. Pressure, 50 lbs. 

50 Trial started. Fire 33” thick, bright with considerable flame. 

.22 Grill in fire door one-fourth open. 

.44 Grill closed. Fire 9” thick. 

.382 Grill in fire door one-fourth open. Fire 12” thick. 

Grill in fire door half open. 

26 Grill closed. 

35 Fire cleaned. 154 Ibs. of clinker etc., removed. Clinker thick, whitish, and 

rather difficult to break up. 

45 Fire remade. Grill opened half way. 

.18 Grill closed. : 

.51 Trial ended. Fire very similar to start. 53 lbs. of ashes raked from pit. 
Blow-off cock examined and found to be tight. 


ot 
AoW NMANeOOWNASE 
on 
n 


CLINKER AND ASH 


154 Ibs. clinker. 
53 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 11 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 

flue 

During Total. gases. COs2 | Oz | CO 
interval. 
Start 8.50 a.m. 

Ee Pip | ite ee ae Se S3 183 9.00 10-2 6-3 Tv 
Se EE ath Sacoe Sasi ons 169 302 9.30 8:8 10-8 0-0 
TES Prater, terest oes 140 492 10.00 10-1 9-1 0-0 
UST aR eile este A ea re 178 670 10.30 12-3 6-2 0-0 
VA A ee Mi eae, Rete a 171 841 11.00 11-6 6-2 0-9 
Pm) teks, SE enters ES Be ic 161 1002 11.30 13-7 5:1 0-0 
GS Rag ta 2 SE eae ae 167 1169 12.00 13-5 5-9 0-2 
ks (ts Lath ae ee eer are 1346 12.30 9-6 8-9 0-5 
TES i ie eg ge 154 1500 1.00 11-4 7-4 0-2 
je Rr elo Sele are 126 1626 rou 12-6 6-0 Q-2 
ve Sec ng ita  e ea 143 1769 2.00 12-2 7-0 0-0 
OAS ae ae 159 1928 2.30 11-4 7-6 0-0 
2h Hi, cae a oa ee 137 2065 3.00 10-8 9-0 0-0 
TOUM cothee Teeth a ar 167 2232 3.30 10-0 8-8 0-2 
SORE CUR, ee 139 2371 4.00 10-4 8-8 0-0 
OOS ne 140 2511 4.30 9-7 9-8 0-0 
TMA SOS hae 58 2569 5.00 9-4 10-5 0-0 
5.30 8:3 12-4 0-0 
6.00 7-0 12-0 0-0 
6.30 11-0 8-4 0-0 
10-7 8-3 0-2 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 11 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. bed ti water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. 
GOO ua hee | 119 78 385 74 —-05 — +80 4s ae 
AD chet he ens a hate 114 78 425 72-5 —-05 —-30 444-5 
Di iemathesen iccwige 122 81 420 T1L86 — -02 — -30 436 
OO tae to ne Sones 120 80 435 pail —-05 — +25 571-5 
DU MUA ae tele pal 115 81 435 70 —-02 —-30 475-5 
ODN ae eavee e 115 84 435 69-5 — -02 — -30 432 
A) Grease ase a 118 83 420 70 —-02 — -30 551-5 
A hs are ae et 123 83 480 69 — -02 — -30 625-5 
aU) COR eee aes 113 82 425 69 —-02 — +25 604-5 
OG tie eater nate 116 84 415 69 —-0 —-25 442-5 
PU eee sete Sa eae 120 81 420 69 — -02 — -20 444 
DO Aerale tase te 119 83 420 69 — -02 — -20 570 
DU) sca aan eee 114 82 445 69 —-02 — -20 487 
QO Mehr, wots. oeaee a 109 81 450 69 —-02 — -20 440 
PAUP eee 2 weet A. 106 80 445 69-5 — -02 —-20 512 
Dae Rone eet 120 80 450 69 —-02 — +25 352 
DOME Ria ote 112 80 485 69 —-02 — -30 651-5 
Oars es a ay tee 118 80 425 70 — -02 — -30 362 
QU tp iccie eer: 107 78 480 70 —-0 — -30 527-5 
UO eo teeccae Sets 122 78 470 70 — -02 — -20 389-5 
ORR arene ere 120 rye 495 70 —-05 — +25 504-5 
Ue ea eee Fea 120 78 485 70 —-0 —-25 441-5 
od Uae Ot bara Pale ata 114 78 485 69-5 —-02 — +25 494 
Poh Be oe Re Re 113 79 480 70 —-02 — -20 448-5 
ish Jaton apes oy 120 80 480 70 —-02 — -20 461-5 
QO ee RIE Saker lid 79 480 70 —-0 — -20 A472 
Pd A hitter ee 108 78 460 70 —-0 — -20 410 
DO Ae ie Glee aes 111 78 455 70:5 — -02 — -20 370:5 
DO) Ms cnc wee aye aia 112 78 525 70 —-0 — -30 401 
WSS pee tiae feed oat 109 80 590 70 —-0 — +35 523°5 
Ae ee i dae Went 122 78 535 70 —-0 — -35 421 
HTT Ro tn ee Ee 121 80 515 70 —-02 — +35 573 
Baa ae yes bes ba 111 78 490 70 —-0 —-30 527-5 
OFS ea ere. 111 78 460 70 —-0 — -30 466:°5 
So) eae teeta act's, 114 78 480 69-5 —-0 — -30 3205 
aS WRAL ES na Sa Welt 108 79 420 69-5 —-0 — -20 547 
DO ee gale 92 80 425 69-5 —-02 — -25 241-5 
ODF Bilspes taka: 101 78 440 69-5 —-0 — -25 250-5 
Ee ee waeahe es 120 80 520 70 —-0 — -20 440-5 
Set RM 2 100 78 520 69-5 —-0 — -25 673 
ip Reha tte see age 121 78 490 69-5 —-02 — -20 398 


DODO EE EP WWWWNHWNNWNE EE Ft 2 


eee ee ee eer | eae oa | 


114-3 | 79-7 462 70:0 1 —<015 — -26 | 18,590-5 net 


eee 
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SUMMARY OF OBSERVATIONS. 


Date—July 12, 1907. Boiler—B. and W. No. 2. At McGill University. 


Commenced—8.50 a.m. Ended—6.51 p.m. Duration—601 mins. 
GENERAL. 
BL GEHOG Ol RUGKID Ou ea eaten e yrs 5 ent as Box os Hand-spreading on alternate sides 
TC TUSOURCLE Ak Loe MORE eC WRU se ee oe hes iG oes Cale tiet ace Al oe ated Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned June, 1907 
Fresh water, July 4. 
[ibd fis yet BARS Bor 20 Os te a ey ara cr (. 19°a,m. 
SO Ce OAT CMMI Oe ec Re ne ies ga RR Te, A feed 4 5 Bas Rese e 7.38 a.m., 5.35 p.m. 
FUEL. 

; {No. 8, Main seam, Acadia Colliery, Acadia Coal Co., West- 
Kind of coal.......... \ ville, PictoueCo,, ‘N.S. Over 1” screen and picking belt. 
Analysis of dry coal by weight(%).C =77- 6, H=4-7,8 =0-9,N =1-6,0 =6-0,Ash =9-2 
Peat cay ae OOTY COAL, Laer pele Le. wnt Mas ni. dio le ae otdek se Gue tink sel ibe ai 
AD RAT SHV SEY AAW EOE MISH y WU alg IO COU See aly tg, ct a ala alan a Ng re a RM cae ER Py 1-6 
RYU COR AIDC DSF re nob ee rcya (aay ay @ alee a ose ees a ese, piele ook pote, ton hh 2,569 
PPomidatibie MaLlenil as0, ont, GUNRED (2%) 5. oc cae a + gigted ke aman ods ss sparen 10-5 
GES ie OLE COLEMAN eS Sai eee a AT aay ea aa ge ie Pa Ro 154 
SIU SSTBRR SNE ON TIL NYO 2 ein Ct aes OR cs I Se te gary A Pn 53 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) eon Oe ev ene OR —0-01 
above fire BR ets Rie tia ONIN Wie y Pan te gn OR rR —0-20 

ca at damper 4 A WS) CN ead Gt Se 8 Pe Se ORIEN EG 1M —0-26 
Peer IVOEO (MCL ARINCTRODCULUG. pri st ee Cee eri Ale one a tis a oan ao elate Various 
en erasure OF Ain ps bOler NOUse AEs) gone 5s cots so Cava veuis honed cata ee On 19-7 
TRE ORL OLITTICLAUULE Ma te tien Prenatal Ace y whe. | 2c Eom che aia. os wh coches une oh 462 


Analysis of dry flue gas by volume (%)..CO2:=10-7, O.=8-3, CO=0-2, N2=80-8 


WATER AND STEAM. 


Pieter ap cme OolaWe cei Ft )i or ote se 6 latins eats © se o.s et ater NE, Libel sa es 70-0 
Total weight of feed water, corrected for difference of level (Ibs.).............+:18,590 
ator tey miommAce nt Start (INCHES). ook. bas cules pe cu hos soe sala levtms aa aee 213 
serra len mrmoaucornt Hinish (inches eo. Pek! te ie vk anle Kos ok Sumi s cee S 233 
Correction for difference of level included above (Ibs.)............... 70.000 cee, 19 
peammmensureipy. gauge (Ibs) per sq: IN )e be. ib i ns kc ola ee 114-3 

een ereRe OCIS LINNGNOS Nth, Male Mint. eee OM ao Ts Slow bb RAIN Ae LS Oe 29-49 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.).............0.000005 15-04 
ener Annes it el Ch1l en OLIMetCh. (il! sleuth seh al pour ee aoe PASE Vee 285 

Notes. 


Air admitted over fire from 9.22 to 9.44 and from 11.32 a.m. to 5.26 p.m. and from 5.45 to 6.18 p.m. 


Clinker thick, whitish, and difficult to break up. Weather wet, no wind. 


Nr 


posi 


Se) Lge ahr 
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SUMMARY OF RESULTS 


Made on No. 2B. and W. Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 8. Kind of Furnace—Fixed bars, 30% air space, 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 48. At finish—29- 51. Mean—29- 49. 
TorTaL QUANTITIES. 
Daterot trial ccs eed cen ees TH oe moe tin Aa onan a aie ae 12i 7/00 
Duration of trial (hours). <a se acces pee ei ie wie ie 2 coe ee eae 10-02 
Weight.of coal as fired (Ibs,) 2). : G2) nose grit by eae ee Anan 2569 
Percentage of moisture in coal as fired (85): ae6 pe ae ae ales ee ene 1-6 
Total weight of dry coal fired (Ibs.).........++ +++ essere e ences etss set cse es 2,527 
Total ash and refuse. (lbs) ou ssh atel. tere net re oe ee ee 207 
Percentage of ash and refuse in dry coal (%) (a) from analyses 10-3; (b) weighed...8-2 
Total weight of combustible consumed, from analyses (Ibs.)...---- +++ seer eee: ; 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.) .. 18,590 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure (Uses) ne ees ale ee ee et ee 18,460 
Equivalent water evaporated into dry steam from andvat 212°. bs.)i: eae 21,970 
HourLy QUANTITIES. 
Dry coal firedper hour (bs.);, 2. o: Ssaes Peels ries eS eee tee ca rele eae 252 
Dry coal per square foot of grate surface per hour (Ibs.).......-- +--+ seer eee 14-8 
Water evaporated per hour corrected for quality of steam (Ibs.).........----- 1,843 
Equivalent evaporation per hour from and at 212° F. (Ibs.).....-.-.--..:+---- 2,193 


AVERAGE PRESSURES, TEMPERATURES, ETc. 


Steam pressure by gauge (Ibs. / sq. ay paper te ate roan, Wick hie pan ioye Suk he exe tic. 114-3 
Temperature of feed water entering boiler (deg. F.).........-:+6++ esse eess 70-0 
Temperature of escaping gases from boiler (deg )icens one ee eee 462 
Pressure of draft between damper and ash-pit (ins. of water).........+-++++++- 0-25 
Percentage of moisture|in sted). 0.00. 6 oe ee ane a eke 1-0 


HorskE-POWER. 


Horse-power developed (Item 15343 ee co ic ys ee 63-5 
Builders’ rated horse-powerss 03, Meee ee rk ee ene a 60 
Percentage of builders’ rated horse-power developed) as ce ote ote a ee 106 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Litem 0.4 [tem Bye. s «Aten it ete renew ee ae Oriente seta ee ee 7-68 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 8-55 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-69 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item 1 Tene 8) 935 2.05 oes OR iene eee a oie ec ee 9-68 
EFFICIENCY. 
Calorie value ot. dry coal perth, (Bil,U)) masse ee et eee 13860 
Calorifiec value of the combustible per lb. (BIT OTe eS eee a ee ee 15280 
Efficiency of boiler (based on combustible consumed) (%)......----- eee ee eee 61-3 
Efficiency of boiler, including grate (based on dry coal) (%)...---. +e ese eees 60-6 
FLUE GASES. 
Dry flue gas per Ib. carbon (from gas analyses) (Ibs.).......... 252s eee ee eee 23-0 
es ih of combustible consumed (from gas analyses) (Ibs.)........ 19-9 
4 4 dry coal (from gas analyses) C168. ee ahs ores cir peeree eee 17-8 
Proportion of heat of fuel in escaping dry flue gases (%)...---. +--+ sees eeees 11-8 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 8. 
Date—June 1, 1908. Trial Number—G.C.T. 32. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather cold and dull at first, clearing during morning, then fine. Coal in lumps up to 4” or Sete 
with considerable dust. Coal burns easily, with considerable flame, and without caking. Smoke for the most 
part light. 


Time. 
a.m. 
6.45 Fire started with screenings. 
7.30 Fire cleaned and made up with No. 8 coal. Pressure, 25 lbs. 
7.45 Tubes cleaned. Pressure, 75 lbs. 
8.45 Start. Fire 2” thick, well burnt through. Fire kept fairly heavy, 8” to 12” thick. 
5.30 to 5.37 Fire cleaned. Clinker and ash removed = 108+49 =157 Ibs. Clinker light, 
friable, and very slightly adherent. Coal very suitable for shaking grate. 
6.45 Trial ended. Fire similar to start. Ash weighed out 60 lbs. 
Water at back of ash-pit before start, due to coming through floor of boiler room. 
Ash when raked out at end very slightly damp due to this. 


CLINKER AND ASH. 
217 lbs. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 32 


Weight of coal Time | Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COs Oz CO 
interval. 
Start 8.45 a.m. 

Cod EECA ome yee ie pee Oe 201 251 8.50 6-9 10-1 2-3 
ge Rett <a nado irae Rate iar coe? 12 320 17 7-6 10-8 1-4 
SE eee sf So ord ei ale rae 434 9.40 9-0 10-3 0-2 
BUY Dy terre iy.) Septe Matar eee weiner ¢ 215 649 10.20 7-9 10-7 0-6 
tLe: Be A eee ree gem 133 782 10.47 7-6 10-7 0-8 
Mt LA sews teak asi ces a ete: 106 888 11.16 7°3 12-0 0-0 
PR Boe ae cathe Mi SG oN ae 88 976 11.46 9-9 9-5 0-4 
1 bee SoS ae, Geel AT 1023 12.20 9-0 10-5 0-1 
(US Rise CSA at oni Bate 106 1129 12.50 9-4 8-5 0-7 
Sh teed at Asie a Tani 184 1313 1.18 8-5 10-4 0-8 
(EW Waly st Ree ys ea ree Ae 134 1447 1.49 8-4 10-6 0-3 
EOE Na Saols ook ot ae 106 1553 2.20 7-8 113 0-6 
"LT PO pn 81 1634 2.48 9-2 9-6 0-7 
7a ee ee ep: ea 39 1673 3.18 8-0 11-9 0-1 
1G eee irene aa 110 1783 3.49 7-4 12-0 0-9 
un LS 92 1875 4,2) rieNs 11-1 0-6 
En oss wwe « 8&4 1959 4.48 8-9 10-8 0-0 
Ss a re 34 1993 Boke 8-5 11-3 0-1 
Ll 141 2134 5.57 7-9 10-9 0-1 
CdS Sr 92 2226 6.33 10-6 8-3 0-5 

Se Sr 56 2282 
lpn 150 2432 8-4 10-6 0-5 

UB. 141 2573 

TPE EL. 56 2629 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 82 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. eel water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In | entrance lbs. 
sq. in. | room. |entrance} Water. ash-pit. | to flue. 
to flue. 
8. 105 69 415 56 0-0 =<. 20. | ead atsosreeeeee 
9. 120 67 470 56 0-0 — -20 390 
9. 105 69 515 55-5 0-0 —-22 374:5 
9. 116 69 530 56 0-0 —-22 656 
9. 120 71 535 HOw —-0l —-22 497 
10. 112 72 550 5D .5 —-0l — +25 610-5 
10. 112 70 490 55 —-Ol — -23 534 
10. 111 73 520 55 —-0l — -23 580-5 
10. 118 ie A85 55 —-0l — -20 510 
Dip 110 v2 445 a —-01 — -20 515 
11 101 oat 445 55 —-01 — -20 535-5 
Iie i a) 74 450 55 —-Ol — -20 314 
LY; 123 73 485 DD —-0l — -20 455-5 
12. 103 73 465 55 —-0l — -20 544-5 
128 113 is 455 aD —-(0l — -20 525-5 
12: 113 ie 460 55 -01 - 20 367-5 
12. 113 72 500 55+5 —-01 — -20 466-5 
AK 120 ia 485 55-5 —-01 — -20 385 
ith 118 73 485 DD aa —-Ol —-20 427 
iby 12t ff) 480 55-5 —-01 — -20 469-5 
Lie 118 72 490 56 —-0Ol1 — -20 372 
yi EL res 525 56:5 —-Ol — -23 401-5 
ap 116 71 515 56-5 —-01 — +23 488 
pa 121 71 500 56-5 —-0l — +23 ATA 
2: 104 13 A80 56-5 —-0l — -23 550 
3. 119 74 505 57 —-0l — -22 404 
3. 120 73 490 VERT —-0l —-22 374 
3h 118 73 500 57-5 —-01 — -23 439 
ee 114 73 485 57-5 —-0l — -23 463-5 
4, 119 v3 500 579 —-0l — +23 352 
4, dio is 585 57-5 —-0l — +23 462-5 
4, 120 roe 495 58 —-01 — -23 411 
4. 122 ca 500 58 —-0l — -23 464 
Oa 108 ras 490 58 —-01 — -23 430 
ae 122 i 495 58 —-01 — -23 363-5 
D. 108 75 470 58 —-O1 — -22 413 
Oe 112 vO 505 58-5 —-Ol1 —-22 264 
6. 122 75 565 58.5 —-0l — +23 336 
6. f12 te 580 58-5 O1 — -23 520 
6. 108 75 585 58-5 —-0l — -23 495 
6. 116 74 600 58-5 —-0Ol — -23 505-5 


ee ee eee ee ee eae ee eee a a a (rae are ES 


114-4} 72-9 500-6 | 56-5 —-01 — -22 | 18,040-5 net 


mee eh 
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SUMMARY OF OBSERVATIONS 


Date—June 1, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. HKnded—6.45 p.m. Duration—600 mins. 
GENERAL. 
Method of stoking.......: Reh Ns REIS Ee Ke eg Hand-spreading on alternate sides 
USAC OMT SEND) o8, CG, See RB a owls lew og 8 Se i a <a Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
ba ean Cet hrs a Ree te in, yr see Se Nee eet eek 7.45 a.m. 
LNGE SCEVIEG os) Gy! S20 eS Ge ee a en al ann ar es 7,90 a,m., 56.30 p:m. 
FUEL. 


Kind of coal......No. 8—Acadia Colliery, Acadia Coal Co., Westville, Pictou, N.S. 
ae of dry coal by weight (%), C=77-6, H=4-7, Sate 9, Ng 6, G6: 0, 
sh=9-2 


Calorifie value of Areca et UI Der ker eree nae iy eee acu tween 13860 
Oa eticmatmcon lmasttr er (77, eee tee ao her aRU cal WS Ty BN a 1-5 
Weight of coal fired ALE ELA EDEL ter bila? alae i SRN tats nL ene eA ee Ca at ae ed 2629 
Saimoustiole matter in. ash and elinker’ (9) 00.0. 00.88. te ec. ibe hoa | 
Pee eG eouniccradnes) ete nee oe ey a he eee Ser ak). Mak 157 
AAC Tg a) ORFS ONAL OSI # oes a lh eh a a ae A rec na a Sel a A 60 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) ee ap eh A ee on Sn ey a —0-01 
above fire Ce ee a Ered a fe CR RS, Shae OT iD a —0-15 

at damper a Se TRAD Ds Saree SET Nin, ene ene sor ek ae —0-22 
acl etm ATCT RO DCH ING Bimimetiee unto tein tne ne tan Various 
erp etarure Givalt Wm noiler Ouse. Mh e),c. 5 so he nels meh eae luue eee ee 72-9 
Prime DeLAror eh se Mee et ee EY Gs hs oe ate 501 


Analysis of dry flue gas by volume (%)...CO.=8-4, O:=10-6, CO=0-6, N=80-4 


WATER AND STEAM. 


Bieter a sce cere aterrc Bay Ge ueantr wrk) od kia a erature ae ee eae 56-5 
Total weight of feed water, corrected for difference of level (Ibs.) ............. 18040 
elev teemige at Start. (InChes wa sc Wy seas Necks om oe cs bees ces cee 5 
Re eee Peminee iGe aisinisht (iNcies). cs, cr, oe shee hi iclc cretcs oe, ko. ol ue ea 5 
Correction for difference of level included above (lbs.)............... 00.00.0005. 0 
eee eeruresor nie: (Ibe ner ROC 1M.) os idiunte «Oeics ee Dah elk. cos 114-4 
ee et ee Oe ICNES ity) Ph hee Seay ois Delekac cS ushide nlee 29-68 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..............00.0000. 14-7 
Pereeratioein) cueatiecalorimeter, (CI A.6 (ai eala flac ieee eile 290-7 
Notes. 


This coal while clinkering slightly gave but little trouble and would be very suitable for a shaking erate. 


Little smoke. Does not cake. Weather rather cold. 


PELLSOCE AI EOE: caret eter 64:8 
Proximate analysis of dry coal by weight % iereere matters wee 26°0 
<7, 


Lohr BLN ee ee 


J 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at. McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 8. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-73. At finish—29- 63. Mean—29- 68. 
ToTaAL QUANTITIES. 

Date of trial x vena e neo eek ee os te ee eee ee 1/6/08 
Duration. of trialsthourg) oo teed Sofas) oe Pom eines satel» Seen 10-00 
Weizht of coal as fired (lbs.)s.0. ese aesas Seeger arene aie ee 2629 
Percentage of moisture in coal as rahe We @/Ad pac Onin, au manny sere pry Ao 1-5 
Total weight-of dry. coal firéd (lbs. ) ic. c= 505 oe a ie ee 2590 
Total ashtand.retuse Alb8,) Ginnie e apie yee tec pee Hen eer eee Pe: 217 
Percentage of ash and refuse in dry coal (%) (a) from analyses 10-35; (b) weighed 8-37 
Total weight of combustible consumed, from analyses (Ibs.).......-.+.2 + 0s ee: 2322 


Total weight of water fed to the boiler, corrected for difference in level (Ibs.) . . 18040 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture and boiler: pressure (IDSs)... ae ae eet ta ee rae 17900 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)....... 21640 
HourbLy QUANTITIES. 

Dryicoal fired per hour!(bs:)...59.25)-5 agg Pet eee ee Zoe 
Dry coal per square foot of grate surface per hour (Ibs.)........--+-+++ee000> 13-82 
Water evaporated per hour corrected for quality of steam (Ibs.).......-..+.+-- 1790 
Equivalent evaporation per hour from and abi? bs) 4 ae ey ee 2164 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating-aurfacedlbs.). . ..-.sihe:-b ey be eee ane eanere oe acit nea ops cae ea 8 


Steam pressure by gauge (Ibs. / Sq. IN.).... 6.0 e eee eee etree testes: 114-4 
Temperature of feed water entering boiler (dee. B.) ie we eo sence eee 56-5 
Temperature of escaping gases from boiler fe Fevialgh (hea Pagean Sener: net ee era rR TS 2 5: 501 
Pressure of draft between damper and ash-pit (ins. of WELL) cat con eye ce ieee 0-21 
Percentage of moisture in steam eit ie 5o 26. 6 aati ita ee 0-7 
- HorsE-POWER. 

Horse-power developed (Item gene eS bbe eres Qube ee ar ris ue crates Scie oS 62-7 
Builders’ rated horse-powel. 1p era fs hes oe ee er eine cae 60 
Percentage of builders’ rated horse-power developed 0:5 um <b eesicigere arte 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9+Item 3) 20.226. - fee eee 2. Got" SG Wy ce Ee ey Wieser tee excneaes 6-86 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+ Item 3) 8-25 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+ Item 5) 8-36 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Them 11 Them 8) gsr ge lente alee eee a ore carr nel 9-32 
EFFICIENCY. 
Calorific value of dry coal per Ib. (B.T.U.)..- 2... ee eee eee ttt ett 13860 
Calorific value of the combustible per Ib. (B.T.U.)....-. 0-0 eee eee tet te 15280 
Efficiency of boiler (based on combustible consumed) (0%) witee neue ee eae 
Efficiency of boiler, including grate (based on dry coal) (%)....-+++ 2+ esse eee: 58-3 
FLuE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (bs. oxi e os same oe) ae 27-6 
Ag . of combustible consumed (from gas analyses) (Ibs.)....... 23-9 
x ce dry coal (from gas analyses) (Ibs.)......-.-- sees eee eee 21-4 


Proportion of heat of fuel in escaping dry flue gases (%).....-.+++++ eee tees: 16-57 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 3. 
Date—June 24,1907. Trial Number G.C.T. 3. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Fine and warm, light breeze. Fire banked over Sunday. Coal mostly inlumps of 3” to 4’, a few 
large pieces, and some small stuff. 


Time. 


8.00 Fire cleaned and made up with No. 3 coal. 
8.20 Pressure, 50 lbs. Tubes cleaned. 
9.30 Trial started. Fire about 4” thick, burning clear with some flame. 
13 sacks of coal burnt before trial 
10.05 Small fire lighted in No. 1 B. & W. boiler furnace. 
10.43 Fire sliced. (Fire about 12” thick at this time). 
11.43 Fire sliced. 


12.30 Fire pred 14 lbs of clinker removed. Clinker viscous, lumpy, and friable when 
cold. 
.57 to 2.03 Fire thoroughly cleaned. 68 lbs. of clinker removed. 
.380 Fire sliced. 


i 

3 . . 

rae ee ee 32 lbs. of clinker removed 
6 

6 

‘i 


.00 Fire sliced. 21 lbs. of clinker removed. 
.28 Fire cleaned thoroughly. 101 lbs. of clinker removed. 
.85 Trial stopped. Fire similar to start. 


CLINKER AND ASH. 


236 Ibs. clinker. 
81 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 3 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Or | CO 
interval. 
Start 
PO EE OD oe i ae ue ee eC 
Lig CNIS Son aa an a 89 89 
Bee Rk eee AGT, yeh ly a ds oth ‘184 273 
ELAS Dos se oe ae ee 187 460 
ERA fe ade ee i cea 189 649 
tel Patan, Oy. seh ht. Sars 187 836 
tera eo 3% 207 1043 
oc) Oe See es ae ee 190 1233 Cancelled Sampling| doubtful 
30 | ie Se ea | 184 1417 
ig teks ee ee 164 1581 
AS oNG) ose ee | 162 1743 
AS DOR eae eis ok ote | 203 1946 
DAD hires aes 196 2142 
OR So Se | 187 2329 
LO ing. be a la 8 9 3 | 197 2526 
BODO «ves MUR cg is | 67 2593 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 3 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. sg ae water. apparently 
evaporated 
Time. in 
lbs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq.in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. 
0 530 Sittcame srs 119 90 380-0} 65-0 —-09 0): 2.5 (econ aes 
0 945 Frais ae oe 107 91 375 66-0 —-09 0-25 495 
10°00 See oe 106 92 370 65-0 —-09 0-25 613 
TOR LD veeGne aera: 110-5 94 375 65-0 — -09 0-25 373 
LO SOO mamta eee 100 94 365 64-5 — -09 0-29 358 
AO MAD ee eee we age 100 96 500 64-5 — -09 0-29 288 
L1S00 fe ee 100 96 445 64-5 — -09 0-27 394-5 
Livtd eras 105-0 95 445 64-5 —-09 0-26 484 
1 TTBO ER eee 123 96 420 64-5 —-09 0-22 373: 
11845 fee ee 118 97 465 64-0 —-09 0-19 496-5 
1200 Bice rer cee 116 97 445 64-0 — -09 0-20 A473 
iba pean sneaker! 106 96 467 65-0 —-08 0-20 321 
12300 ee 114 98 470 65-5 —-08 0-20 358°5 
12245 Mele eee 119 97 445 66-0 —-08 0-20 396 
1, 0020 eae 109 97 425 66-5 — -08 0-20 537-5 
115 Seer 118 97 420 66-0 —-08 0-20 459-5 
1330 cee ee 108 97 420 66-0 —-08 0-20 395-5 
L545 ge er 105 97 A15 66-0 — -08 0-20 448 
DAO soe Siew ake 111 97 405 66-5 — -08 0-20 445-5 
DN buisaat eas 1D 97 360 66-5 —-08 0-20 121-5 
Piro wh tie a oars 114 97 A15 67-5 — -08 0-20 345 
he Reales awe atles thy 104 97 A415 66-5 — -08 0-20 AQ2 
3.027 ck eee 113 97 A415 66-5 —-08 0-20 280 
Bue ee 110 98 425 67-5 — -08 0-20 A27-5 
3 OU. ete eos. 110 98 A75 67-5 — -08 0-20 368 
Bake RG al hare 6 103 98 480 67-5 —-08 0-20 463 
ATO0 sees erseune 116 96 505 67-5 —-08 0-20 444 
Ast tee tee... of 113 97 500 67-5 —-08 0-20 526 
AV2O Eom cities Ae 114 101 465 67:5 —-08 0-20 538-5 
Ava Featay. sree hye 113 100 510 67-5 — -08 0-20 502-5 
BOO emer as ek ALT 96 505 68-0 — -08 0-20 412-5 
5 SLD pater cet 113 96 440 67-5 —-08 0-20) 987-5 
Hh MU eee haee wae Fe 123 97 430 67-5 —-08 0-20/ 
9p Cite ge ore rare aeged 110 97 420 67-5 —-08 0-20 472-5 
BOOS eae 119 96 465 67-47}. —=:08 0-20 422-5 
Gr seed cee 110% 98 A75 67-5 — -08 0-20 410 
Gree nithaats cee 99 96 465 67-5 — -08 0-20 483-5 
es eee eras: 93 98 440 67-5 — -08 0-21 336 
TAUB ning ec » 118 94 415 67-5 — -08 0-21 332-5 
TAD PA Ree cick ke 119 94 430 68-0 —-08 0-21 509-5 
TP3D ene oe 119 94 425 68-0 —-08 0-21 484 
111-1] 96-2 437 66-2 -08 0-21 | 17,044-5 net 
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SUMMARY OF OBSERVATIONS 


Date—June 24, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.30 a.m. Ended—7.35 p.m. Duration—605 mins. 
GENERAL. 
foe Nethod: of stoking awe ts he Sop. 54 lo. Hand-spreading on alternate sides 
eee NIC, OF Arai Lene re ee ea AR a Se he Menuet eae a: Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1907. Fresh 
water, June 20 
Ce ALC te ne a! oe Ug AY haat oud ed Ox ula 8.20 a.m. 
Ee CAC er he eG ne 8.00 a.m., 1.57 and 6.28 p.m. 
FUEL. 
. fNo. 3—Main seam, Drummond Colliery, Intercolonial Coal Co., 
6. Kind of coal. .... (Westville, Pictou Co., N.S. Over 1” screen and picking belt. 
7. Analysis of dry coal by weight (%) .....C=72-6, H=4-3, S=2-5, N=2-1, 0=4-0, 
Ash=14:-5 
wee aorine value of dry coal B.T:U, perilba.. soo oe. 12960 
Wee etree, COR aa sineci(on mt) te, Che a weet We Se ne etal 1-1 
Beer otcog bred (be sate ee yee em IIE ta 2593 
Pie Combustible matter in ash and clinker (Q%) oe voc ee doo oe eee ec ence eel 9-6 
Se Ce mOMmehiken (ia) Meet eee ee eee iy Soe aes) Ag hee ape © ee 236 
emer at Poe cnet eC ar hb tk MS Attala Met Way RE ok 81 
AIR AND FLUE Gas. 
Laer pressure under fire (inches of water).......-2.)4.0.-s00. 000.2. 2 —0-08 
iD. ‘ above fire ‘ cre eas aT AORN ake —0-19 
16. = at damper ‘ SOD |r BRAT el on ten oe a te ee are —0Q-21 
Pe UM OL Cla Do mrO Donita Nr i) ony niga RRA. Cokes, oo bc lian on Full 
Poems criperacure, Ob airin- boiler house (7 F.)0. 2... ola ee socks cs back ee 96-2 
ee ReeeeTVIOM ALP Om ts) ton Merde ke om SA ci bs wid) Godbelee sl Gee on dye eae 437 
20. Analysis of dry flue gas by volume (%)—sampling doubtful. 
WATER AND STEAM. 

pipe mnerarure:cmiced water (“F.)s cca «choc ds oe Soko oohal wet ce woke. 66-2 
22. ‘Total weight of feed water corrected for difference of level (Ibs.)............... 17044 
Poems vcruevelineamverat start (inches). oo... 6c 060k yl es le ee 34 
eee cr levelin gauge at finish (inches) coi. 06 Ses bela: oo ecu lu 34 
25. Correction for difference of level included above (lbs.)......................... 57 

pememieam pressure by rAure (Iba. per sds IN.) cos 6 ek es Onde es cece ok! Lest sh 
POU tert esQili@r UICNES) 5 o.oo. in ds Pa bud ob a oe on bide cece uh! Sh DO 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...................... 2°25 

ae Lemperature in-steam calorimeter (°F!) 7.6. oo. v oes oc ee cece cs ec... 243-4 


Notes. 
Fire sliced 10.43, 11.43 a.m., 12.30, 3,30, 4.00, 4.48, and 6.00 p.m. Clinker thick and viscous, friable 


when cold. Coal in lumps averaging 4” without much small stuff, 


Weather fine and warm. B.and W. No. 1 boiler cold. 


Himecdecar bone see 60°8 
Proximate analysis of dry coal by weight % ope MaGtern ca cee 24°7 
rads eave, 8 Sy casei memes 14° 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 3. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 

Barometer at start—29-: 75. At finish—29- 70. Mean—29:725. 


ToTaAL QUANTITIES. 


Datesos triad eck ey ae eave leeeg ene cea dete oy ey one ane een ees 24/6/07 
Duration'of'trial (hours) hae Peo ae eae Be oie a ae oe ie ee 10-08 
Weight*of coal as fired (bs.)60 2 Seg. ioe 2 RES e eiams S eaed SA Siar cei 2593 
Percentage of moisture in coal as fired (%)....-- see eee eee eee eee let 
Total weight of dry coal fired (Ibs.)- 7... 256-245 e aces: ast ee epee 2564 
Total ash and refuse (lbs!) . Pins .e 2.6 os oe aes eine iets ee ene ee a 


Percentage of ash and refuse in dry coal (%) (a) from analyses 16-0; (b) weighed. 12-4 
Total weight of combustible consumed, from analyses {ibs he cone eet eine 2152 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..17044 
Equivalent water evaporated into dry steam from actual feed water tempera- 

ture and ‘boiler pressure’ (Ibs.). a benef oe ces eee nee ee beet ene ee 16730 
Equivalent water evaporated into dry steam from and st 212° sass) space 19950 


HOURLY QUANTITIES. 


Dry. coal fired per, iour (Ibs.) a2. 2. 2. o erg et orn es cn mer a i 254-4 
Dry coal per square foot of grate surface per hour (Tbs... Ska. cee ene 15-2 
Water evaporated per hour corrected for quality of steam (bss) tice ate eee 1660 
Equivalent evaporation per hour from and at 212° F. (1g. ) ir ohs peepee 1980 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating euriaceslbs:).c2 . 2.0 eed pom oe sh ee eee Bier ges ee 3-1 


AVERAGE PRESSURES, TEMPERATURES, ETC. 


Steam pressure by gauge (Ibs. / sq. iM.)..... 1 eee eee eee eee ees tits 
Temperature of feed water entering boiler (deg. F.).........-- +++ eee eee e ees 66-2 
Temperature of escaping gases from boiler (deg. Eye cris oe ied ie ee ee eee 437 
Pressure of draft between damper and ash-pit (ins. of water)...............--: 0-13 
Percentage of moisture in steam. .... 1... 62-2. eee eee eee ete eet ete eees 3:0 


HorsE- Power. 


Horse-power developed (Item 15+343)......... 06 e eee e scene eee teen eee 57-4 
Builders’ rated “horse-power. of si<22 ta ee dectln oe & wie ae apekcberes Biel eae as 60 
Percentage of builders’ rated horse-power developed.........-...--++++++00+5 95-6 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item. 94+ Them:8) 3 2s ine get to Beats ge ie diet techn gn eee 6-57 
Equivalent evaporation from and at 212° F’. per lb. coal as fired (Item 11+Item 3) 7-69 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-78 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item l--Item'8) 205. fice Ge eed oe ae eee wate SI iets ie need ieee 9-28 
EFFICIENCY. 

Calorifie value of dry coal per Ib. (B71. U2) 205 ier cae eee oe oe re ee 12960 

Calorifie valueof4he combustible per lb. (BI0U.) eo. eee 15150 

Efficiency of boiler (based on combustible consumed) CARR eer 59-2 


Efficiency of boiler, including grate (based on dry coal) (%)......-++.-+.++55- 58-0 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 3. 
Date—July 3, 1907. Trial Number—G.C.T. 7 
OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Grate of fixed bars. 30% air space. 2 sacks burnt before trial. Weather fine, temperature moderate. 
1 B. and W. boiler working. 


Time. 


DIAN wwronre 


.00 Fire raked out. Pressure, 100 lbs. Small quantity of screenings put on. 

.20 Tubes cleaned. 

.30 Raked fire clean and started firing with No. 3 coal. 

.10 Fire started in No. 1 B. and W. furnace with fan. 

.00 Pressure in No. 1 boiler 20 lbs. 

.20 Fire cleaned. 

.380 Trial started. Fire 2” thick, well burnt through. Pressure No. 1 boiler 75 lbs. 
.00 Fire 4” thick. 

.28 Fire sliced. 

.05 Fire sliced. 

.26 to 3.35 Fire well cleaned. 144 lbs. of thick friable clinker and cinders removed. 
.380 Fire about 4” thick. 


35 Fire sliced. 
20 Fire cleaned. 121 lbs. of clinker and cinders removed. 


.380 Trial stopped. Fire 13” thick, well burnt through. 
.30 100 lbs. of ashes raked from pit, Blow-off cock examined and found tight. 


CLINKER AND ASH. 


265 Ibs. clinker. 
100 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 7 


Weight of coal Time {Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COs | Or | CO 
interval. 
Start 10.30 a.m. 

Ra Matters eit een Re ay 213 213 10.45 10-1 7-9 0-2 
PLD ce bars Red aed eae 181 394 1et5 6-7 13-2 0-0 
25? WEAN RMN ate aA 158 552 11.45 10-7 7-9 0-2 
ERT Sie tron cn ae 199 “64 12515 8-5 9-6 0-8 
Roo. ss Le.) 172 923 12.45 5-5 15-3 0-0 
OO okies, conte ret: 171 1094 T-15 3-5 17-1 0-0 
Os tia sth ere eh 169 1263 1.45 6-0 14-5 0-0 
BUL siamese. 199 1462 Arid 6-0 13-5 0-0 
Poi W Ry ae Hea mea 183) =) 1645 2.45 5-9 13-8 0-0 
es pete dia 34 ae 183 1828 3.15 5-8 14-3 0-0 
A Mae to Aad eer ie 182 2010 3.45 3-9 16-0 0-0 
Ded vets Sh 186 2196 4.15 3°8 16-2 0-0 
eee os Boss aes 186 2382 4.45 3-6 16-4 0-0 
ol a ae i 188 2570 5.15 4-8 15-3 0-0 
tee, Sees, 169 2739 5.45 6-1 14-2 0-0 
tS or ate eres: 102 2841 6.15 5-8 14-3 0-0 
6.45 4-6 15-7 0-0 
7.15 4-4 16-2 0-0 
7.45 5-0 15-3 0-0 
8.10 6-1 14-7 0-0 
5:8 14-1 0-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 7 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. cen Oe water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance} Water. ash-pit. | to flue. 
to flue. 
105302 eee eS: 102 94 540 65 —202.) 926 [eae 
LOFAD Bat ie enone 107 89 500 65 —:-04; —-30 292 
LU OO eens 123 92 475 65 —:-04] —-30 462 
AB Od S558 Snare mucin be 120 91 520 65-2 — -03 — -29)\ 108-4 
TURSO NA eas nae 122 ry 91 505 66 —-03 | —-30/ 
je Blok VS as ence oN 122 91 540 66 —:03 | —-3l AT7 
ADS OU eet Ate 108 91 470 66 —:03 | —-25 466 
(EES hs ep eS RH 123 92 480 66-5 —:-03 | —-25 A472 
12230 Seen 123 94 465 67-5 —:-03 | —-25 523 
12 AD wee 115 94 445 67-5 —:-03 | —-20 5265 
1200 Fs eee 122 92 A85 68 —:03 | —-23 342-5 
TR ce eee 117 92 445 68 —:-02| —-25 A14-5 
Toe 5): aecin aes eae 123 90 445 68 —:02 | —-25 395-5 
£ Dae ie ae RE atta 123 90 455 68 —:-02} —:+25 403 
2 O0T cathe Pa 89 455 68-5 —-0l —:27 487-5 
DAD San eae ee 122 90 460 68.5 —:02} —-25 396 
DIO sie Meee 1238 91 465 69 —:02| —-+22 413 
Dead ae ee cee 120 92 AT5 69 —-0l — -25 471 | 
SB MOO a. eee eee 114 96 490 68-5 —-01 —-25 446 
Bon Sewn Nt ie eee 110 91 505 68-5 —:02} —-25 641-5 
PEN EA A Waa air ene i 119 96 470 69 —-02} —-25 422 
OAD te ty Seana 113 92 510 69 —-02} —-23 313-5 
AcOU oy 2h. Gece aire 117 94 505 69 —-01 — -23 387-5 
AGL Wek pee oa te 109 88 550 69 —-01 —-25 473-5 | 
Aol) ate tact ouein ke 117 89 520 69-2 —:03 | —-26 512s5 | 
A PAD Aero terete 119 89 560 69-2 —-03 |} —-30 590 
5 OO ba eet. 107 89 530 69-2 —-04} —-28 546-5 | 
5 Rt edd 123 89 505 69 —:02| —-26 550 | 
Sa: | Oh pet ape core 117 86-5} 495 69 —-01 — -30 445-5 i 
Sa Hin ee ay) ee dee 119 86 510 69 —:-03 | —-29 529 | 
G00 i. Eatin Ly: 87 505 68 —-01 — -30 533 
APO tbr e Epc ue day 87 520 66-5 —-03 | —-30 481 
65 O0tp oe We betas. 98 86 480 66 —-01 — -30 576-5 
6 AB ete raed aly 118 86 480 66 —-0l — -29 335 
(ELUUD Gee eae 117 86 500 66 —-:02| —-28 471 
hep bh Sag ee 102 85 470 67 —:-02 |} —-28 509 
TOGO oh iced: © 123 82 465 66 —-02 |; —-30 363 
TD eer, hein ae > 123 82 515 67:5 —-02]} —-30 418-5 
800i be. 105 82 460 67-5 —-:03 | —-29 464 
S715 Ge Reais. 112 81 510 67:5 —-:-02|} —-28 417-5 
3; BO ate. ahah 102 83 480 67-5 —-0 — -20 429-5 


116-2 | 89-0 494 67-5 —-02} —-27 |18,463 net 
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SUMMARY OF OBSERVATIONS 


Date—July 3, 1907. Boiler—B. and W. No. 2. At McGill University. 

Commenced—10.30 a.m. Ended—8.30 p.m. Duration—600 mins. 
GENERAL. 

PEL OOM COLTS LOM LUD er geen wage nhl ice, ela Pa es, Hand-spreading on alternate sides 

Sao drat tect . ae GORE AWAY, ec ERO LT ar Gtr CREE Bem ees Oe Natural 


Condition of boiler and date of last cleaning. .......Thoroughly cleaned June, 1907. 
Fresh water, June 20. 

PI ene lOANC cette Nam. yar oan ne Se. OME Ree ER ee hl, ano | 7.20 a.m. 

irereleanedier ate. ae eats Vn tem os ook 7.30 and 10.20 a.m., 3.26 and 8.20 p.m. 


FUEL. 


Heer coal {No. 3, Main seam, Drummond Colliery, Intercolonial Coal Co., 
"| Westville, Pictou Co., N.S. Over 1” screen and picking belt. 


. : C=72-6, H=4-3, S=2-5, 
Analysis of dry coal by weight (%)...............00s. We a ean ares 
alomaicevelue Of drycogl Bal Us perilies, co fone al 12960 
Pylersvus ema COalsas fired (oon ei oe en ce Rye Rh een) Lyne oe ie bm 1-2 
Py crelteOMCOAN ETE (lbaniiee te ne 4 ap timer mB pA i) gar Te 2841 
Pombustable matter im ash and clinker (%). one 0822009 re a ee |W Saf 
ve @huouclmicr (bate nate oe CUM eet Ske US) By empl oy )he iy Hea 265 
Veter Gh acini eimetty ht. sae aa See POS ACEC phir cde 100 


AIR AND FLugs Gas. 


Eyerreusure Uncen tre: (inches of water) es. 2s) vce ok ean ee —0-02 
es above fire MEE Ck ok ens te Ome eters te ee —(Q-24 
4 at damper cS al Ala i eA OA ined Re are EP he Ue —0-27 
Pause OLSUNTiDCrrOpening nas sees foes. Lk ee Ie FC Bees Various 
ever mrrrcrotratinwmcilemnoise hye ee. scenes ee ee eee ego 
MUCeRUHADGraGUras(s Hey smite, “nner s mist rente Sela Gee uk, ue ep RB 494. 


WATER AND STEAM. 


Peeui pera (mer Outecdawater (7 Us) twit weauens Aes cree lo. . ooh e J ee, 67-5 
Total weight of feed water corrected for difference of level CDs )i ie tno Sh TOA RS 
Ry ate eae ecupe wir stare (inches), MS, ee 4148 
Water reveran gauge at finish*(inches) i222... cu... ee. eth ec ss ll eek ced 47 
Correction for difference of level included above Cpe Fas tee abe teeth We CL Stites: 9-5 
mtcalapresnure ny gatige (lbs. per Sq. insi 22)! Sipser 116-2 
Deedee PereAIe imehcs) ger Ayah ore tate) tLe at hel Skee 29-825 
Pressure in steam calorimeter by gauge (lbs. PerieGeans ye gee se oa wee oes (i 
Temperature in steam calorimeter (°F .)...:......0.00.--ccsccsccl tll, 237 
Notes. 


Fire sliced 2.28, 3.05, and 7.35 p.m. Clinker thick and friable. Weather fine. B. and W, No. 1 boiler working: 


: Fixedjearbon: ss.4. 228 60°8 
Proximate analysis of dry coal by weight % Noll MAGUED a ieee 24°7 
BN Dees ordered wrsl siete eme 14°5 


| 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal, and effect of working No.1 Boiler. C./f.trial G.C.T.3. 


Kind of Fuel—No. 3 Coal. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 825. At finish—29- 825. Mean—29- 825. 
ToTaL QUANTITIES. 

Datecof triad alee see Es wade te oh ees ee FR re one eee 3/7/07 
Duration of. trial (Chours) 2s sci asses sets ce enectioy cic cee eer 10-00 
Weight of coal as fired(bs.). cucaiee geen eee nietn ner pee Ae ee et coe aan 2,841 
Percentage of moisture in coal as fired (Tg) seu ac sett sais (OLRE ar ogee eat tee oenoceretete yy 1-2 
Total weight of dry coalmred: (OS.) i. cbc fe eget itera eee seein tee a re 2807 
Total agh-and refuse. (bg) rete Ost sien take eee aoe ee emer ote 365 


Percentage of ash and refuse in dry coal (%) (a) from analyses 17-6; (0) weighed.13-0 
Total weight of combustible consumed from analyses (lbs.)o..0ees same eos 
Total weight of water fed to the boiler corrected for difference of level (Ibs.)..... 18463 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure Css. Fe Oe es be eh ree eetite 17910 

Equivalent water evaporated into dry steam from and at 919° 1 bs.) nani bo 
HourLy QUANTITIES. 

Dry ‘coal firedsper hour (lbs.)2.. << «ea ee are os Pee tee eee See aeee 280-7 
Dry coal per square foot of grate surface per hour (bs) Se oe ee Cone ceeeereee 16-7 
Water evaporated per hour corrected for quality of steam (lhsocieacc see er Lae 
Equivalent evaporation per hour from and at) 2127. bbs ae aadee oe ae 2140 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating euriaceslbs.)o 00% pie 5 sy tee ee er at cee ere eer ae 3°30 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by gauge (Ibs. / sq. iM.).... 1... eee cee eee eee ttt ees 116-2 
Temperature of feed water entering boiler (dees ak tte csekee ieee ae eee 67-5 
Temperature of escaping gases from botler (deg. iiss eee ee oo Seen 494 
Pressure of draft between damper and ash-pit (ins. of water)..........-++++++- 0-25 
Percentage of moisture) in steam. 4. 0: ase eee + oo) ae sy eee eceea e 4-0 


HorsE-POWER. 


Horse-power developed (Item 15 = B48 a ee Se pe ee ee 62-0 
Builders’ *rated horse-powera-2 etree eee ee ee er 60-0 
Percentage of builders’ rated horse-power developed 24 o- any cane eee 103 


Economic RESULTS. 


(Item 11 +Item 8) 2 jist eecanee e P ia 8 parm icte ar eae re cee ener 9-26 
EFFICIENCY. 

Calorific valuevof dry coal per lb. (B.T.U,). 20s ee te ine ph a eens 12960 

Calorifie value of the combustible per lb. (BaD UA) wots Sess eels a en eee 15150 

Efficiency of boiler (based on combustible consumed) (%)....75. 0.25.02 eee eee 59-0 

Efficiency of boiler, including grate (based-on dry coal) (9G) 37.78: eee aan 56-8 


FLUE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (IDS) 2a ey ite titans oe oem Nes 

ef of combustible consumed (from gas analyses) (Ibs.)........ 
dry coal (from gas analyses) (Ibs.).... 2.0... +s seer reste 3 
Proportion of heat of fuel in escaping dry flue gases (%)......--+seeee eee eees 


be 


GRAPHIC RECORD OF BOILER TRIAL. 


ECONSCCSREE EE 
2 BESO RNS, Scere cee ee. 
SEIS TINS peel) Sala 


' CCCI CRC 
YAR SSSRRAS ORRNENGUNe UE a eRe 
pot ETN 


BR SRP a> ABe Se aes 
MOOR Eoeo see 


SESE ARBASE oe ehMEenL 
SRRBEBRNRERE2 Oe se oeee 


DEAN ewaS? as BHDSHD 
Slee 


Hi 

a B 
SERSE 4SEEEh 2a a 
| CoE ne 


ws 0s wed Somned AITMMN DUN Md SHPMODS 


sueemmannracan 
SRREEBS.. ..Ca2G50 


mucin agen: 
a FO A 
ReVe ab & 
et te | 

| | 


Beattie 
t+ tt 


ENGEL OE oa 
BRM Bh de imy 
ABARE OM im 
SSOG'S his 


BERSARSNC GAME NONE Chae ANBAR Om) 
SERRE E SAE HAS ACER EERE 


EERIE 
| | at I Is 


EI 


BEREEROonTeRY 
bas 
a 


FHASSTY a JMO OM WITIORT % VILMM OF: 
FIAGD SIVOG FYOLPAASUTL| AO FHNALOEMISWIL FMASSTIWS w/w 


Aprrenprx IT, Vou. IV 


oe 


> 
‘ 
, 
5 


TA AAAR ST AS ES. Rx 


| oe Soarden| ghee | 


74 ’ “ 4 awe - : ons 
alien ae ee 6 = 
: i Mad ou if x! ; 


4 
“ 7 (a a i 0 ~8l SS 
s : 3 
j ; , & 4 


2 
an ee ae 


J Pat eee "dg ear : 
ey x ree EN 
“ea 23) ot oe 


ad 
a 
; 
mal 
. 
: 
‘. 


1 ¥ 

a oe —-- - > = 5 -- oe fn ww ? . —* 
z ; - F i ; a 

: 


SEER SSH. 


aS ky <u 


reel Ps 


a 

. 

¥e 
= 
? 


, QE 


<< 


r 4 ¥ 
- * - x 
mn ae oe 
} y a . 
5 T | ot 8 m "Poe 
. e 
» ef var 
. ek 
D 
i | Wer 


fa hn 


* ee. ’ 
ty 


| ~ | 


121 


TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 203. 
Date—June 26, 1907. Trial Number—G.C.T. 4. 
OBSERVATIONS OF GENERAL CONDITIONS. 

Notes. 


Weather moist and dull at first, clearing 9.30 a.m. Air thermometer moved and placed directly in draught 
between door and boiler. 2 sacks of coal burned before trial. Small fire in No. 1 B. and W. boiler furnace. 


Time. 


7.25 Fire raked out and new fire made with No. 203 coal. Pressure, 35 Ibs. 

7.45 Tubes cleaned. Pressure, 65 lbs. 

8.45 Trial started. Fire 2” at front, 8” at back, burning bright, but little flame. Ash- 
pit raked out. 

-25 Fire 8” thick all over. Coal forms large cakes of coke. 

.0o Fire 10” thick. 

.45 Heavy rain. 

.00 Fire 12” thick. 

-20 Fire sliced. 11 lbs. of clinker removed. Clinker whitish, spongy, and very friable. 

20 Fire 8” thick. 

35 Fire sliced. 30 lbs. of clinker removed. 

.28 Fire 7” thick. 

.05 to 4.58 Fire sliced and partly cleaned. 39 lbs. of clinker removed. 

.380 Fire cleaned. 71 lbs. clinker removed. 

.10 64 lbs. of ashes raked from pit. 

-45 Trial stopped. Fire similar to start. 15 Ibs. of ashes raked out of pit. Blow-off 
cock examined and found to be tight. 


para ient 
OOoPPRWWNHH OO 
WN 


CLINKER AND AsH., 


151 lbs. clinker. 
79 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 4 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. Cox | Os | CO 
interval. 
Start 

BC Ay oe UPRRRERT Oe) RE os cs x vas Chel cule ak sees 8.45 5-0 12-7 0-0 

CORE Fe Mier San, Ve 163 163 9.50 7:6 

DSO Sean .. 154 317 10.20 5-0 

TU) ght Mee see va os 168 485 10.47 9-4 

EU Ee 164 649 11.14 6-4 

1 le Des Ss ar 154 803 11750 073 

ie OTE, ea a 187 990 12522 6-2 
UGB ENE Gs STREP ane Bas 169 1159 12.44 oy 14-7 0-1 
DSLR Be VS ro il koe ee 172 1331 1.08 5:6 14-4 0-0 
SEL 6 De A ae eA 189 1520 rab 5:3 14-9 0-0 
el Oe See te area 165 1685 2.09 6-8 13-4 0-0 
SS eo) BORe bak re 169 1854 2.37 5-1 13-3 0-2 
Ey ew cn coe nly Shine 150 2004 3.16 Deser |e too 0-0 
id ES SS ee eae 165 2169 3.40 6-8 12-8 0-1 
Oe a ee eee ae 165 2334 4.04 6-0 13-6 0-1 
Me he ore Se, 166 2500 4.31 6-2 14-0 0-0 
Ds AU Gee ire on-state « 91 2591 5.04 5:8 13-9 0-0 
5.42 5-0 14-4 0-1 
6.16 5-7 14-0 0-3 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 4 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. pia sh water. apparently 
. evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed, In entrance lbs. 


sq. in. | room. | entrance Water. | ash-pit. | to flue. 


BOA Seah aan as 103 87-0 425 69-5 — -08 ey AULA bots id, - 
O OU hacen ay apr ntols 100 90 425 70-0 — -08 — -20 392 
SD cs ee ta 118 90 510 68-0 — -08 — -20 371 
OU SUL Gas mearanes 101 93-0 450 67-5 — -08 —-25 603-5 
QUAD Gt me © 103 94-0 465 67-5 — -08 — +25 448 
LO 200 rea cep 103 93-0 435 67-0 — -08 — -25 468 
nl AH BSE ponent eae 117 95-0 450 67-0 — -08 — +25 487-5 
LO5SO Ree meena vis) 95-0 435 66-0 — -08 —-25 399 

1 ODA Dar a, yeieraener: 118 98 465 65-5 — -08 —-25 334 
Le OU earner eee Le 97 495 65-0 —-08 — -25 594-5 
As peste rie 108 96 485 65-0 — -08 —-:25 524-5 
WR OURS Oh sculpt 118 96 485 65-0 — -08 —-25 513 

i Reg: Pilea Seo etn ete scr? 103 92 450 64-5 — -08 —-25 591-5 
PSO cen eee 121 89 450 64-5 — -08 —-25 325:5 
Do Vs, toute ene 104 84 445 64-5 — -08 — -25 391-5 
12307 Eo eee 119 oy 460 64-5 — -08 — -25 455-5 
12745 7 eee ek 114 90 435 64-5 — -08 —-25 461 
1,00 nae, ott ae 114 90 450 65-5 — -08 — +25 324-5 
Bad dy ee oes ee toes 115 92 475 66-0 — -08 —-25 378 
IR BO Re Sacer cee 120 90 475 66-0 — -08 —-25 409-5 
LAS ee anos 114 92 485 66-0 — -08 —-25 427-5 
7AM 10 Ree amar heer 119 91 490 67-0 —-08 —-25 380 
DANS Ni baie torent 121 90 490 68-0 — -08 —-25 397 
D305 de nga aes ORE 114 93 445 67-5 — -08 —+25 417 
DAD) cree ect ae 112 94 455 67-5 —-08 | —-+25 362 
SPN Wang pied she 119 92-5 500 67-5 — -08 — +25 373 
Os Dideans Sata 108 94 503 68-5 —-08 | —-25 469 
Bi OO Fer che ica wis 115 95 510 68-5 — -08 — 25 395 
Peli: ba Rua atct HaM ane sb! 96 510 68-5 —-08 | —-25 396-5 
A OU Re Ese earenen. 114 94 510 68-5 —-08 —-25 410-5 
ALL gener e ines oS 118 93 510 69-0 — 08 — +25 451-5 
AS So Orkes. Weitcetcn si ial 116 95 550 69-0 — -08 —-25 445 
LOT Bera ia) en ae 119 93 550 69-0 — -08 —-25 418-5 
SAU UE a TAA peelence 121 98 535 69-0 — -08 —:25 442-5 
DiGhO Seen es 02 108 93 460 69-0 — -08 — +25 493-5 
bys Usenet ee 2 gree 121 91 470 69-0 —-08 | —-25 513-5 
Dim O Mea krte et 3 106 94 540 69-0 — -08 —:25 359-5 
ONG tes 7 Te eae les 122 89 525 68-5 — -08 — +25 524 
OS Ore et te 89 89 485 68-0 —-08 | —-25 471-5 
a Wy] A Rona (Sean aw re 113 87 475 68-0 — -08 — +25 359 
OG Ree tester ears 88 86 490 68-5 — -08 — +25 483 


112-5 |, 92:2 479 67-0 —:08 | —-25 | 17,534 


TS Be Ne A ne a ee 
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SUMMARY OF OBSERVATIONS 


Date—June 26, 1907. Boiler—B. and W. No. 2. At McGill University. 


Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Rte CEROGrOMetOKING Asay s tsa tee ee. Hand-spreading on alternate sides 
RRA OUNCE ene ry Mea eye yah iS SU ge NNO Eo Py wy Natural 
3. Condition of boiler and date of last cleaning. Thoroughly cleaned June, 1908. 
Fresh water, June 20. 
meee bas: cleanerene pe ares tf wee tee hh) LE ARGR ee Seen aliLh Ypeuren 7.45 a.m. 
Bee! iro. Cleaned wig 5 ys de oor Aalls dew dee 7.25 a.m., 5.30 p.m. 
FUEL. 
. No. 203, main seam, Drummond Colliery, Intercolonial Coal Co., 
6. Kind of coal... A Westville Pictou Co., N.S.—Over 1” aun and picking belt. 

. ; =76:0, H=4-. =e 
7. Analysis of dry coal by weight (%)...............05. tN Zz i 0, 0 ALG, vies il ‘ 
Gime ore valuevordry coal Bil Uuper Ibs. 9.1.50 eae l ele betes 13550 
pee bore coal rag: ited (7 \mamuey wif hiu dnt: did, os ee oe oe ive 
Re = Sec icoabated (bee ot ty oe ew AW Ne ie Ct ae 2591 
[Combustible matter in ashand clinker'\(%)......-¢.¢5) see) ececccc: eel, 13-0 
ee cle otecrnikcr (lbs) she ii ee RSF od oa oa ek hag dh ea hy Sued be hice. I5t 
Pe ee Oli aeli (ely | eam tr HAL NGL Pid Pr aL. Fis. wide diocinen. Gerke. 79 

AIR AND FLUE Gas. 
p2ee sin pressure under fire-(inches of water) «25. .....s+.e.2sos2eee..c. ie... —0-08 
15. ns above fire i SO ROLL ee NRE GY teen —Q-22 
16. - at damper a MEP Cia rl ey.. “LAN ben ai Mine. ahee —OE25 
Pee US OL lal per (OpenINg «4.5 acne hedBs Ske EY La SBOE any oe Various 
Pomp copeta ire of air in boiler hOukem oH. )ou cory Sits! Ab. t's) se hee das. ed deloon as 92-2 
Peet eater perature (chi) ane 8 ee a mNe at ems Baia «cea Stell gewes Peri i cee ead. 479 
20. Analysis of dry flue gas by volume (%).CO2.=6-1 (CO from 12.44 to 5.16 p.m. =0-1) 
WATER AND STEAM. 

SUM operate ofteed water. (°H)). far. vos bu eel Se a 67-0 
22. Total weight of feed water, corrected for difference of level gt wea ureale ante nes 17534 
eee cer levelini gauge ap stary, Gnches): 300.) ea. ad ea cee ds tk. 32 
geepey sel level in gauge at finish (Gnches) sce: 0s + spsltea te vb list bh coc nck ou 4 
25. Correction for difference of level included above (AE Vetere sts Smee SN pL ey ary yal 

orem -caruspressure by galtgo (lbs. per sqains) oes es.cns soe: coos oe 112-5 
Pee Miceeraree cing (iNChes)A".veeaturiA. nim steed Con cos eo. ok, eo et 29-42 

28. Pressure in steam calorimeter by gauge (Ibs. per sq.in.)...................... 2: 
ay. Lemperature in steam caloritrieter (°F.).. oils. Savleoeb. ois baccup bed ac. 249-8 
Notes. 


Fire sliced 2.20, 3.35, and 4.55 p.m. Clinker whitish, spongy, and very friable. Coal formed large cakes 


of coke. Coal crushed to maximum of 1”... Weather moist and dull at Stet eae at 9.30 a.m. 


Fixed carbon ........ 
Proximate analysis of dry coal by weight % one MAGKUCDMM ass Ss 
sh. 


a 


pes 


er ee 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 208. Kind of Furnace—Fixed bars, 80% air space. 

Method of Starting and Stopping T est—Alternate (A.8.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—689. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29- 50. At finish—29- 34. Mean—29- 42. 
ToTAL QUANTITIES. 

Date oftriale’:: 02 Seer ee a Sheet ee ee ee ie oa nee 26/6/07 
Duration of triala Hours) (0, See Cea hit aati tee er ee 10-00 
Weight of coal as fired (Ibs.) 6 fo pseu soe ee tee Seer rere neh er 2591 
Percentage of moisture in eoal as: fired (Sp) sss com pieces ee atk eee ar neon ies 
Total weight of dry coal fired (ibs.) 62) Se 85 Pet oc eee eg eee ee 254 

Total ash and Teluse (iDs.)\cuu vs Paso eee eee es a ee eee ery 230 
Percentage of ash and refuse in dry coal (%) (a) from analyses, 13-0; (0) weighed . 9-03 
Total weight of combustible consumed from analyses (Ibs.) .....---s+sssseees 2216 


Total weight of water fed to the boiler corrected for difference of level (Ibs.) .. .17534 
Equivalent water evaporated into dry steam from actual feed water tempera- 

ture and boiler pressure (Ibs.) Ra CA a orr thee MG AN ES AR SAT 17230 
Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 20910 


Hovurty QUANTITIES. 


Dry coal fired per hour (Ths)) icles Sei ee ee ee ee ert reece ae err 254-7 
Dry coal per square foot of grate surface per hour (Ibe. eae eS wate eae eee 15-2 
Water evaporated per hour corrected for quality of steam (Ibs.).......-+++++: 1723 
Equivalent evaporation per hour from and at 212° F. (Ibs.)......----s+eesee- 2091 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating aurftace (Ns.)>(0.5.-%. oc Re ene sng mare ces caieegst” aaa ea 


AVERAGE PRESSURES, TEMPERATURES, Ere. 


Steam pressure by gauge Alyy eRe ety Pan Pes ic abies jae lc 112-5 
Temperature of feed water entering boiler (deg. Ef ees ie eee ee ee 67-0 
Temperature of escaping gases from boiler (deg. F.) .:20-. 0-4 + «Ease we ae Bele es 479 
Pressure of draft between damper and ash-pit (ins. of water).......-+-+++++4+: 0-17 
Percentave of moisitire I steni.\ .tp.. G/ pag oh = eet aes oe) eee 2-0 


HorsE-POWER. 


Horse-power developed (Ttem’ 15349) 1 29. see = ee 2 es teria 60-6 
Builders rated, harde-power. 3 (ics seh eee ne ees ee ae ae 60 
Percentage of builders’ rated horse-power developed $e 146 isa Sa Neate a ere 101 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Tien Occ tein S) ii. + + shee nah ieee taper aaa eee Ge 6-77 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 Item 3) 8-07 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-20 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Then Te Hm B) sho 5 GA AO ee eel ree ee a 9-45 
EFFICIENCY. 

Calorific value of dry coal per lb. (Bots sien siemens ene eg 13550 

Calorific value of the combustible per [Vere @ 3a WH OP rue Snr ety es oak nae 15300 

Efficiency of boiler (based on combustible eonsumed) (9G). 044 san ee oars 59-7 


Efficiency of boiler, including grate (based on dry coal) (%)...-..--- essere 58-6 


BOILER TRIAL. 


GRAPHIC RECORD 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 5. 
Date—July 22, 1907. Trial Number—G.C.T. 14. 
OBSERVATIONS OF GENERAL CONDITIONS. 

Notes. 


Weather warm. 1.00 p.m. rain. 3B. and W. No. 1 boiler working. Boiler blown down completely 
and refilled July 18. 


Note—About 8.15 on July 19 mud drum door began to leak and no trial could be 
made. Joint was remade on July 20 and boiler tested under steam. No further leak 
was noticed and there was no loss of water between July 20 and 22. 

a.m, 

7.43 Fire thoroughly cleaned and remade with No. 5 coal. Pressure, 50 Ibs. 
7.50 Tubes cleaned. 

8.55 ‘Trial started. Fire 2” thick, a little flame and smoke. 
10.05 Grill in fire door half open. 
11.05 Grill full open. 
12.26 Fire sliced. 

2.02 Fire sliced. 30 lbs. thick lumps of clinker removed. 

3.15 Firesliced. 37 Ibs. of clinker removed. 

4.30 Grill half open. Fire sliced. 

0.11 Fire sliced. 

0.34 Grill closed. : 

0.43 to 5.55 Fire well cleaned. 133 Ibs. of viscous adhesive clinker removed. 
6.55 Trial stopped. Fire similar to start. 50 lbs. of ashes raked from pit. Blow-off 

examined and found to be tight. 


CLINKER AND ASH. 


200 lbs. clinker. 
50 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 14 


a TSN 


Weight of coal Time | Composition of flue gases 
red. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 
Start 8.55 a.m. 

dT Ngee Ra ites Be 172 172 9.10 10-4 7-4 0-0 

meta tee ), .h 5 oe ee 144 316 9.40 10:3 4.7 2-0 

“CG SS Ge oe oe eee 164 480 10.08 10-6 6-9 0-5 

V3 eA a a aa 131 611 10.42 10-5 4-5 3°6 

1) 7 Se ee 149 760 Ee 10 13-0 4-8 0-4 

LUNAS Rene Fee 158 918 11.40 10-9 5-7 1-8 

LOSE ee eae 135 1053 T2216 10 6-4 2°2 

HUN Sts ack reds es rr 132 1185 12.48 11-8 6-2 0-9 

DOS CO) 150 1335 ay 9-6 9-1 0-1 

1 150 1485 1.40 9-0 10-6 0-0 

UA di0 L0 ae a 131 1616 217 9-5 8-3 0-2 

ORs Chios neh 154 1770 2.40 9-0 11-0 0-0 

RAM eso eee abe bs «5 163 1933 3.13 8-6 10-8 0-0 

128 Te el ke ae 162 2095 3.41 6-2 13°23 0-0 

RO re Re te eA... | 163 2258 4.12 6-1 13-1 0-0 

SP ner et os Sic 5 160 2418 4.40 2 12-5 0-9 

COA Vie fig «ee ea 166 2584 5.09 5-9 13-8 0-0 

OVER Gs PIR kp ea 147 2731 5.39 7-6 12-2 0-0 

TENA et a 150 2881 6.10 4-0 15-8 0-0 

BERR ns pe Ace 6 5 oy. 165 3046 6.35 5-0 15-4 0-0 
LR Vee a Pane ee a 173 3219 —____|— — 

8-8 9-6 0-5 
a as 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 14 


eet fe pk eet et et et et et Rt tt 
BPNDNNNHFEERFODOODOOO MO 


DODO PPR WWWWNNNNHE HT 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Pak water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. | entrance Water. | ash-pit. | to flue. 
to flue. 
107 96 425 76 —-Q2 —i 20 Hote oe are 
122 93 - 400 75-5 — -02 —- 239-5 
114 95 440 74-5 —-02 —- 
120 97 390 73-5 0-0 —: 
112 98 390 73 — -02 —: 
107 97 395 73 0-0 —: 5 
112 97 400 73 —-Q2 -_: 
112 99 400 73 — -02 — 
116 99 435 72 —-02 — 
122 98 520 72 — -Q2 — 9) 
122 98 495 72-5 0-0 —: 
122 98 450 73 0-0 — 
120 98 460 73:5 0-0 — +5 
122 97 450 73 0-0 — 5 
120 94 475 73°5 0-0 = -5 
123 93 535 73°5 ==) 5 it aa 5 
120 91 490 13 0-0 = 
121 92 485 73 0-0 — 
122 90 465 73 0-0 a 
110 92 455 73:5 —-05 — 
120 92 460 74 0-0 — 5 
124 92 435 74 0-0 - 
122 92 A95 74 —-02) — 
120 92 490 74 — -05 = 
116 92 475 74 0-0 — 
116 93 485 74 0-0 — -5 
var 93 515 74 —:-02}; — ‘5 
120 92 460 74 — -02 — 9) 
118 90 465 74 = (V2 — 
114 92 440 74 = OL jaa 5 
112 90 455 74 =~ = ()2 — 
120 92 500 74 =A) _ -5 
111 90 440 74 0-0 — 
110 92 475 74 0-0 _ “5 
111 91 470 73:5 0-0 — 5) 
122 90 440 74 —-02| —- 
100 99 450 74 0-0 — 
116 91 470 74 0-0 — 735 
118 91 540 74 0:0 — 
120 91 DoD 75 0-0 ~ 566-5 
110 90 490 74 0-0 _ 556 


a oe eee 
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SUMMARY OF OBSERVATIONS 


Date—July .22, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.55 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
RIOR POMSEOKNiE. oo"... .... ive eRe scl, Hand-spreading on alternate sides 
PEL AREA wk a. oof Rite Ce cane 2 SELVA caged o be Dale os Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned June, 1907 
Fresh water, July 18 
TORINO EM a. a=. ous ARE SA OM Nal cath etd Wee! oh pias: WARE Em ee rehaiky 7.50 a.m. 
BEALE LOU Meter it 3 «nla eahah nna eae ike ok EM ede 7 A3.a.m,, 5.43 p.m. 
FuEL. 


No. 5—Springhill No. 2 Colliery, Cumberland Railway & Coal 
3 


Kind of coal. . ‘\Co., Cumberland Co., N.S. Over #” screen and picking belt. 
Analysis of dry coal by weight(%).C =75-1,H =4-9,S =1-6,N =1-2,0=8-0,Ash=9-2 


Pyle Uieararcoab te LL per. 1D set ha sie buh Ap ake ie tee a 13860 
DiGi iecoal aaitired 0 ee eee oe ee i ol daa wleee wuts 1-9 
Ry cc morcon hredAlijs, ) 760 aici atyt ics set ties 14 eo aioe Sad 4. Maw aap ease oaLO 
Womibustiote mia yter ii astamenelinkerd: 7 1y sur tal a ts ood legis. Lae aed 20-8 
Cer CLT STL GANA is Tad raike® ytd hee A tes e Recrivautery 0's, 2th AGES. vals toes Sh araie ts FLEA ASS 200 
Whe te trELOrcasrrs( 10s) aiunettn SAE A eect, <1 Tk Mars puch eprarcimba. ggaeehhceltteas, «A 50 


AIR AND FLUE Gas. 


Air pressure under fire (inches of DAS ot gh ool ach aL a RR ee —0-01 
BIO VE TIT CR msi ee Wh ar, Me ees Jake aU ld a dik dos ae —0-18 

nS at damper Ale ML, Wtcat Nc debs alone a vfv, trots. CS BAA e ea —0-23 
PATO MEE Ola CAI Del sODCDINE ake hy ts dpe 7a hc A oaig Sectew yo Qe LSE mien Various 
ern Per ahure Ol Ain LOO ee OUSE Co LM et ee cies. ty ities oe eid deus 2H ae ae 93-6 
Perr IOraAbUPCnte Ney enim neater a hse cs oe wins cg ATs gle aralg ht raptgs Bc bs goa? AehRIeN 462 


Analysis of dry flue gas by volume (%)..CO:=8-8, 02:=9-6, CO=0-5, N2e=81-1 


WATER AND STEAM. 


emi perature Ol couew a vel ee bs hs ately Moles pk oot iis Ci GAL IOS op otdlc tak oy 73°7 
Total weight of feed water, corrected for difference of level (lbs.)............... 18194 
WaterslevelMurpmieren eclariiinehoe trimer Luger. oS haces stile koh sloace ant wht 45 
Water lovelerrestcesnes unions (MCheSs) So 65. ors wits hs hc ascve neahe pices Cale Keaatae 4 3 
Correction for difference of level included above (Ibs.).....................005- 38 
pLcaiinrossiee py -raure (IDS. PEP SCS IR s)he ils aisles whe gi'ettc yee uc en lee be liiets 116-6 
ea Pept meat INS ITLOLIGR eee, Gites he ang eae ie ath eee ok bane eee ae 29-58 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)...................08- 13-1 
(earaberacure il-steam calorimeter (FH ree eee I ecw ees 278 
Notes. 
Fire sliced 12.26, 2.02, 3.15, 4.30, and 5.11 p.m. Air admitted over fire from 10.05 a.m. to close. 
Clinker viscous and adherent. Weather warm, rainin afternoon. % 
(Rixed.carbons.. ..!.n.. 58°5 
Proximate analysis of dry coal by weight % ag Matters sy... ae 


83—9 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 5. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-61. At finish—29- 55. Mean—29- 58. 
ToTaL QUANTITIES. 

IBS U0 We hee) ee green. oh MR Re Ri Ary ERR n Ab men ng hee puna cs els. 9 22e GUE 
Duration ‘ofstrial (Mours) oop sa eee ee ale eae ence tee a ete oie ek rc ee 10-00 
Weight of ¢oal as fired (bs). Sek ae eee ie nti © aes seek Duster aes 3219 
Percentage of moisture in coal as fired (%).........-2 eee ee cee eee eres 1-9 
Total weight-of dry coal fired (lbsi)o:n.0 5. oie ai oe hse eat oi egw ee ie ole = oy Glos 
T'Otal ash and -refuse x 1b6.)c nak bee eek ee ene ee cra ee taste te a nro ere Rett 250 


Percentage of ash and refuse in dry coal (%) (a) from analyses 11-6; (b) weighed...7+9 
Total weight of combustible consumed from analyses (Ibs.)................--. 2791 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18194 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure. 00)... sa ccnp as ee ee i ee 18010 
Equivalent water evaporated into dry steam from and at 212 caF win [GSS ee eee 21370 


HourLy QUANTITIES. 


Drycoal fired-per hour, (bs:) oss eee ee ee ee 315-7 
Dry coal per square foot of grate surface per hour (Ibs.)..........--..-++2+++5 18-8 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1801 
Equivalent evaporation per hour from and at 212° F. iibs.) Sah) Set ee Sere 2137 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating gurlace(Ibs.). 2. 20 «iota ues ob tees Bed Hee Peele ee 3°34 
AVERAGE PRESSURES, TEMPERATURES, ETC. 
Steam pressure by gauge (Ibs. / 8q. IN.)... 1. eee ee eee 116-6 
Temperature of feed water entering boiler (° Ft et 1 Ue ee: Shee. at ete 138. 
Temperature of escaping gases from boiler (° F.).......--. 2-2. eee eee 462 
Pressure of draft between damper and ash-pit (ins. of water)...............-.- 0-22 
Percentage ofsmoisture:in steam .\)020 07.8 eos eee eh eae ere ete 1-0 


Horsre-POwER. 


Horse-power developed (Item 15+343)....-.. 5... eee e cere eee teens 61-9 
Builders’, rated: horse-power /Su-6 os ccue oe eo sues mee ot ae eee een ace a 60 
Percentage of builders’ rated horse-power developed.........-........--+++555 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9+ Ttem Sys . <i siie Wire = bie hate oi ie varie cape meee eee epee area 5-65 
Equivalent evaporation from and at 212° F. per Ib. coal as fired (Item 11+Item 8) 6-63 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-77 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Thermal Td Teri) p< aie Soi cjalace'e acini nite pmie tities = tea eee aur renee oe 7-65 
EFFICIENCY. 

Calorifié-value of dry ‘eoal perlbs (B.D Uy Soest Pe ore cura eee 13370 

Calorific value of the combustible per lb: (B:T.U.)2. tk 0 s,s eee 14720 

Efficiency of boiler (based on combustible consumed) CAMS 5 hee ak ot ea 50-1 

Efficiency of boiler, including grate (based on dry coal) (%)....-.....--+.++55 49-0 
FLUE GASES. 

Dry flue gas per lb. carbon (from gas analyses)? (lb6.) 20 tsu aie otate eect ae eerie 26-7 

et of combustible consumed (from gas analyses) (Ibs.).. ...... 22-7 

i dry-coal (from gas analyses) (1bs;) (. 0 ie 5 see see ae 20-4 

Proportion of heat of fuel in escaping dry flue gases CAP Rts ot eee 13-2 
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TRIAL OF B. AND W. No 2 BOILER WITH COAL No. 205. 


Date—July 26, 1907. Trial Number—G.C.T. 16. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather damp and raining. B. and W. boiler No. 1 working. 
Time. 
a.m. 


.80 Fire cleaned out and made up with No. 205 « Pressure, 30 lbs. 

.55 Tubes cleaned. 

.50 Trial started. Fire 13” thick, well burnt through. 

.53 Grill in fire door half open. 

.15 Grill full open. 

Grill closed. 

.00 Grill one-fourth open. 

.45 Fire sliced. 27 Ibs. of thick, viscous clinker removed. 

.20 Fire sliced. 

.380 to 5.85 Fire cleaned. 85 lbs. of clinker removed in large slabs. » 

.55 Trial stopped. Fire very similar to start. 47 lbs. of ashes raked from pit. 

Blow-off examined and found tight. Flue gas analysis results doubtful owing 

to defect in apparatus. 


ORO NHEOOMOANIATS 
i 
On 


CLINKER AND ASH. 


112 lbs. clinker. 
47 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 16 


Weight of coal Time /|Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling wee 
flue 
During Total. gases. CO2 Oz | CO 
interval. 
Start 8.50 a.m. 

SU OEN OY Hi aman, athe as 166 166 

Se Opler te NOR Suny en ae 156 322 

AS ete aes sr 168 490 

LE eS ae | ean 181 671 
ROP Se te tie ee 158 829 
Te Oe oy Brcko: 5, 058 180 1009 
TO Os. was ai Ree a: has 162 th Wea 
OE EOS One ar ae 150 1321 

(LR, ey ee ae are 180 1501 Sampling incorrect 

Lol k Poe ae oe ae ae eer ea 170 1671 

RES pa a te re 157 1828 

a ye PF Fimo Beye 8 200 2028 

AS ee eee 180 2208 

UY EN See ee 184 2392 

MO gree tf ee es 159 2501 

ee ie erry oe nerves oi k, She 162 2613 

Be ee awe A css. a 153 2866 

RE a cl Woe ey nde) Waa 90 2956 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 16 


oo 
Gi Or Cs CY OT OUST OT IR IB HE HR C200 GO OO OO NON sr NS 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. va Oe water. apparently 
evaporated 
Time. in 
Ibs. = Tlue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
HORA ieenes or ets 99 85 440 72 0-0 7 25012 Hate Bee 
TEER Re, aha rage 119 89 420 72-5 0-0 — -30 302 
7) dori as A 115 86 480 72-5 0-0 — -35 462 
Stee ames a a 119 87 445 73 0-0 — -30 529 
BS dae Mee, Be 117 87 440 73 0-0 —-35 466-5 
Ca Pear ac ee 115 88 430 73 0-0 — -30 549-5 
ZOE cn nre sn cee 120 88 470 73-5 0-0 — -35 404 
Bor ree eae 121 88 500 74 0-0 — -30 485-5 
| BF ok eae aS 116 87 530 73-5 0-0 — -25 484-5 
Pe Os ac nea ag 122 90 510 74 0-0 —-35 553 
2) ae mein acne 121 90 495 73 0-0 — +35 571-5 
Re ade Ln. Lass 114 91 465 73 0-0 — -30 604 
51 OLA eal PAR 121 90 450 73°5 0-0 — -80 494-5 
Ob eee eae ae 117 89 465 73:5 0-0 —-25 602-5 
DUAR eee iaGs 122 91 440 74 0-0 — +25 382 
ee Aa oan hee 120 91 455 74 0-0 —-15 489-5 
CLUE ade omens ae 114 90 425 73-5 0-0 —-20 490 
DS eich a Roa ee 120 91 450 73°5 0-0 — -20 347 
OL IEE Sel se ege 2008 120 92 430 74 0-0 — -20 425-5 
31a a ORCA 120 92 465 74 0-0 —-25 370 
Oe ker aoe. ae 120 93 455 74 0-0 — +25 440-5 
Ob ir we ae te 115 92 460 74 0-0 —-25 479 
Ore uae ets are 117 93 465 73-5 0-0 —-25 466-5 
a Pate a be ee 120 92 435 73-5 0-0 —-25 Bo2 
es Roe ayer 116 91 470 73°5 0-0 —-+25 472-5 
OR aren rote 116 92 430 73+5 0-0 — -30 426-5 
OU aca say ote ts 116 92 480 73 0-0 — -30 403 
Bb ee eee oi 116 90 480 73 0-0 — -20 463-5 
TO colo eammamend gcc 117 90 450 73 0-0 — -30 400-5 
Ob seo eee 117 90 485 73 0-0 — -30 392-5 
DAY ead ee ee een ge 110 89 515 72-5 0-0 — -30 347 
Re a oe ee ne ib bys 89 575 73 0-0 — -30 604 
ED UNS rata 120 90 540 73 0-0 —-30 525-5 
OE eS eat ae eae 110 89 510 73 0-0 — -30 508 
VAN OR on tee ee 115 89 520 73 0-0 — -30 441 
Oh EME dere seals 115 93 490 72-5 0-0 — -30 327-5 
yO) ON ene Sie end 2 120 89 525 72-5 0-0 — +35 377 
Ob Pee teens era. iB hs 88 490 72-5 0-9 —-35 553-5 
DO Mis oe 110 88 490 72-5 0-0 — -25 503 
OD ae me tas 103 87 500 72 0-0 — -20 AT2 
hd oat Cee eRe 98 86 530 72 0-0 — +25 497 
116-0 | 89-6 A476 73-2 0-0 -28 | 18,447-5 net 
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SUMMARY OF OBSERVATIONS 


Date—July 26, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.50 a.m. Ended—6.50 p.m. Duration—600 mins. 
GENERAL. 
Mee OENOUL. OMSCOKINIG 2 cert ee wo ss 4 anon ees Gas oes Hand-spreading on alternate sides 
RCO SU Tan to Peg. ere: pk eee ek Ae ee Natural 
3. Condition of boiler and date of last cleaning..Thoroughly cleaned June, 1907. 
Fresh water, July 18. 
PES Ore OA EC a MR Ce ae tern eat aes ery lee O 8 Wek gic ties ARE ok Sh cw deed PHO a1, 
RU ete norte ree ea) Tet ee Fs pee RA sp UPS Save asehe Sows Bee csta 7.30 a.m., 5.30 p.m. 
FUEL. 
= {No. 205 Springhill No. 2 Colliery, Cumberland Ry. & Coal 
6. Jsind of coal... * \Co., Cumberland Co., N.S.—Over 2” screen and picking belt 
7. Analysis of dry coal by weight (%).................. EOS oH rt Was ze . 
een rales Of SY: Coals. Pile Per in. ee ci ee Soa a eee 13860 
ae Ue ema COM ee NEC Co Mocks, sae cer, 2 an bee sean ladda Bae betelnuts ey 3°8 
Wh VPS RSIS al © Cara 724 Res cae 8 WRG L FG A oe ae gin OR 7a a a ost Fee AR VT 2050 
Pie Oministiiiale Tiaiter in Ast gird, ChOPKET (94) or os il ncouc ens os bass Svlele cae Dh ek 10-4 
em ener ueOe un ketal ios walk eo Sit kh Gost dy: ac Dale Mito d hts, EMME aE deers 112 
Dem ne OCC eacll yt les) ae eka ke erent ARE Men eatin Oe Ox Sea tie WR). WM ete 47 
AIR AND Fiur Gas. 
14. Air pressure under fire (inches of water) =P RA ae ARS Ln, ME MO AUER Serta | 0-0 
15. eC INOS eV MET hor cei ot, MMs roe At tm pies o —0-18 
LK 5 at damper y: eM rece OA oe ce sce a Gg —0-28 
ee OGL UP OIC OT DET OPCUING nico oka ki oaks ye b kgt ee ep weeny HUES a ealees Various 
teem nemipcrature oO. -aitin boiler house: CL.) o/s aes SAYS RR Ee a BE 89-6 
19. Analysis of dry flue gas by volume (%)—Errors in sampling. 
pee Wientemperatune | Ol), 4 ac ve etree 6 ee ee ete tere oe an AE ee ON LS 476 
WATER AND STEAM. 
ited VEN CT a LMTeKOleCa WALK: ( Hicdiene ah, Dimes ts eile nists bial swe cleeleeda tee’ alba dee 73-2 
22, Total weight of feed water, corrected for difference of level (Ibs.).............. i8447 
23. Water level in gauge at start ETRE SSDI ie MURS cr OS OMA? ST SNM Mg Pea N? ey 3s 
Beri) Skene ve tee aipoc at Miah CHER i. heen debris yada d Dove ys ose watch ees 3+ 
25. Correction for difference of level included UG OVEL cad h, OR aed “kathy Ee, Fae Bos 9-5 
Doe tenmirecsurve by gauge per sd. ine (lbsi)6.0 6. a ee le cee Law awa on 116-0 
Come paromever Teagine (INCHES)? » sccesyose Se abe vit oded s Pee aii Heritage cae ne 29-23 
28. Pressure in steam calorimeter by gauge (lbs. per sq. in.)...............0.000. 15 <2 
per emiocratiresin sedi, Calorimecvers( Woo ae el re a ee ee) AR 280 
Notes. 


Fire sliced 2.45 and 4.20 p.m. Air admitted over fire from 9.53 to close. Clinker thick and viscous 


and removed in large slabs. Coal coked readily. Weather damp and raining. 


Bixedicanrbomnsns cre 59°8 
Proximate analysis of dry coal by weight % Mes WNAhCGhae cas ace aera 


— 


eee Ne ae 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 205. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 

Barometer at start—29- 24. At finish—29- 22. Mean—29:- 23. 


ToTAL QUANTITIES. 


Date ok Cree ee ee as ae eee le otic neni eas yore heen ee 26/7/07 
Duration ‘ofitrial (hours) Oo ere i a eo 2 oe ete eae 2 ear auc cara 10-00 
Weight of coal as fired (lbs.) /. of i225. C207 Sen kates at leer Oe pi ieee 2956 
Percentage of moisture in coal as fired (%). 0.1... 0.6 eee ccc ee eet eet eee nee 3:8 
Total weight of dry coal fired bs.) . 2.252. ier ee oe wre oa aie eee 2843 
Total wah and refise-( 16s.) ee oon eee eye ieee eter ores eee ee 159 
Percentage of ash and refuse in dry coal (%) (a) from analyses 7-9; (b) weighed....5-6 
Total weight of combustible consumed (lbs.), from analyses. ...............-. 2617 


Total weight of water fed to the boiler (Ibs.), corrected for difference of level . . 18447 
Equivalent water evaporated into dry steam from actual feed water tempera- 

¢ure and jboller spressure 1.0% ses poke ct oe ee ree seme ee eee ee 18260 
Equivalent water evaporated into dry steam from and at 212° Kalbe) eeeeciuou 


HourRLy QUANTITIES. 


Dry coal fired per hour (lbs.).. 2. 01a 2. ges os si eee 2 cents ee ale wee sete 284-3 
Dry coal per square foot of grate surface per hour (Ibs.).................-455. 17-0 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1826 
Equivalent evaporation per hour from and at 212° F. (Ibs.)...............-.. 2168 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surtace (lbs.). . oo... < Soe ee ike we ee ee ise alee 3-4 


AVERAGE PRESSURES, TEMPERATURES, ETC. 


Steam pressure by gauge (lbs. / sq. M.). 00.00. 4 eee ee ce ete eee ee eee eee eee 116-0 
Temperature of feed water entering boiler (Oakes 03 Vel ae Heise We ee Jo-2 
Temperature of escaping gases from boiler (°F.).............. eve e cece eee es 476 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-28 
Percentage. of moisturean steam. ...i10. =. 8 oy one es 1-0 


HorRSE-POWER. 


Horse-power developed (Item 15 2345) ee ree le ese ee cee 62-9 
Builders’ ratedjshorse-power .. 1 ata fake ee ote ee gee Moule aoe 60 
Percentage of builders’ rated horse-power developed 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Ttern-9 = Them yy: ov sie bie sae orn anaes cee, or Ap ss caine 6-26 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 7-36 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-63 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item 11 -1temi§)gey & a. cnt ee Gk eet clerks ieee see ee are 8-30 
EFFICIENCY. 

Calornfiesvalue of any coal. per Ib. (Bale ae ee ee eee 13860 

Caloric valie of the combustible perlbz{Bl1.U. sia. vee ee 14910 

Efficiency of boiler (based on combustible consumed) (%)...............005. 5340 


Efficiency of boiler, including grate (based on dry coal) (%).................. 53-1 


oe 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 6. 
Date—Aug. 5, 1907. Trial Number —G.C.T. 19. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine; light breeze. 
Time 
7.25 Fire cleaned and remade with No. 6 coal. Pressure, 25 lbs. 
7.30 Tubes cleaned. 


SIO Or DNR 


NOOR SP WON Ne 


.00 ‘Trial started. Fire 2” thick about half burnt through. Much flame and smoke. 


Grill in fire door half open. 


.18 Grill full open. 

.58 Fire sliced. 28 lbs. of thick, viscous clinker removed. 

.380 Grill half open. 

.49 Fire sliced. 

.08 to 3.16 Fire cleaned. 106 Ibs. of clinker and cinders removed. 

.25 Fire cleaned. 117 lbs. of clinker and cinders removed. 

.55 Grill closed. 

.09 ‘Trial stopped. Fire very similar to start. 49 Ibs. of ashes raked from pit. 


Blow-off examined and found tight. 


CLINKER AND ASH. 


251 Ibs. clinker. 
49 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 19 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: | Or co | 
interval. vd 
Start 9.00 a.m. 

Pee or, Ales een eee 198 198 9.20 8-4 9-0 0-6 
Se RR BSS. th Risa e 157 efits 9.55 8-4 7:8 t22 
Roe, en 2s kee ey at ES 158 513 10.50 7-4 9-6 0-8 
eo 3 Rae hE co ane tes Ot 172 685 L120 8-0 11-2 0-2 
POE Gee. ah ated sakes |e 177 862 11.50 6-5 11-9 0-3 
gE ER Oe er 5 135 997 12.20 7-3 ia | 0-8 
TAG Nea ere mee a 152 1149 12.50 ee. 13-5 0-7 
SC TL Rah Se 170 1319 1.20 4-5 13-7 0-0 
BAD FOL cry te phasin ote at 163 1482 2-20 6-0 13-6 0-4 
ein 175 1657 Ze55 6-5 12-9 0-2 
AUP) 2/1; ae Se On 180 1837 2.36 6-1 12-2 0-2 
Stipes ot eee! eae 181 2018 355 4.2 10-8 0-2 
HUES ool > i ns 183 2201 4.22 5-0 14-0 0-5 
Ue ah ee ook ae eee 152 2353 4.53 5-0 14-3 0-1 
DNA rR pn ech gars 152 2505 5.25 4.7 15-5 0-0 
LS NY oe haa 156 2661 5.538 14-4 4.] 0-3 
BO eat he a haste ae 174 2835 6.15 12-5 5-3 0-2 
hy ee ee Bia 164 2999 6.45 11-0 6-4 0-6 
Se A at a ae ena me WZ 3176 
GO general x hiecs othe. 155 3331 7-3 10-9 0-4 


Ldaciael tenet eae es fot 69 3400 


OBSERVATIONS MADE DURING BOILER TRIAL No. 19 


rd 


Feed 


Draft pressures, 
inches of Water 
water. apparently 
evaporated 
in 
At interval. 
In entrance lbs. 
ash-pit. | to flue. 


Or 


Or 


Or1 St or or 


Steam 
pressure Temperatures 
gauge. pen tle 
Time. 
Ibs. Flue 
per Boiler | gases at 
sq. in. | room. |entrance| Water. 
to flue. 
OF U0 Heater ey 98 86 445 
Vad ESS yet sere 5 2 117, 86 A75 
O72 S00 seem iee eet: 108 84 540 
DAD ik ear oe 114 86 500 
10-00 2 eee 117 87 A75 
LOS ake. cee 110 89-5) 455 
LD cD Oi ee ae ee 113 90 A475 
LO Pe ate rae 111 91 485 
sae UN Deak y aie ren 110 90 450 
5 Uh Re Ue pre ieee fu v2 115 88 435 
LISS Oe nea ten 113 85 460 
A AD cise eee 115 89 475 
1 2007 cs. ane ee 110 89 475 
de, 12) ais eo ee 104 89 460 
12 OU cee re Lane ee 113 86 490 
12, AD cack een 106 88 510 
TROON Rec eee 108 88 485 
i Gul This ean 118 88 460 
A AS Oey, aheetcoe, 4 113 89 A475 
A VAG OL Rw, tee oe 104 90 510 
DEO SE Stee tore t 108 93 540 
dL Ody Ache: oars ie 91 525 
AN UIE IR brie ah coe on 114 89 480 
PG a aie. oa 114 90 460 
31h UVR Und ae 116 88 480 
Ae Oe eS On BA 109 94 B1b 
DB One aetna 119 93 595 
SOAOE Se 115 93 530 
A ADQE ah, cles gore 111 89 515 
Al Ses cd hietee sa 108 91 450 
MEN Nh ERMC Se 113 89 516 
ASAT p Re cd Mee de Reds 105 90 540 
5 MURS, Rika, 108 89 520 
5 ALD wee wi ter eee ety 118 90 515 
5 BOP sat. chon oe, 108 90 515 
ye Ne) ee leg os aa 123 90 805 
G00 Aa rea, 123 91 610 
GAME uae: 115 90 595 
O30) 2226. Reine 117 90 525 
Gia BT bee cee 118 89 500 
Te OMe ie be its: 107 89 A470 
112 89-2} 505 


3.07; | “10050 ee 
—-07 | —-25| 250-5 
£3) 7) OSM ee aG 
20%) eae eae sO 
Oy | -neieaa Meena 
25 (7a wm eo sty ReRsS -b 
SZ O74) ean 20 deaet64ays 
L077) E95 Aaa 
vaca ih ls 
—-07 | —-25] 353 
SOT te soba anaes 
PM (7 | Oa oe as 
Sere Os meds 
— O71) 05 We oa 
OT le ose es 
ZED eee Goal eS 
Re 55 eae 
mtive ee ok er. 
2.078] ae Ob eS 
SAT) | le eO6 Women fi 
SIT) EAO8 amet TG 
SOT | ho - 25 HMR 5 5 
a O71) ae Obs 
Seopa ees eee i 
7) ob es 
SOc eo oh eee 
=. 07 | eas OF aoe 
S07 der Oi ae le 
a DVM pee DOME 
OT ch ee Obie aoe 
— 07.) “2-25 2 86225 
OTe be ee 
mae 4 25 | 462-5 
na OT cates: 20pm ae 
ORG. eee OBA um Soe 
= OT) ei Ope ena O en 
D740 22705, Viole 
ea. Tee ae 663 
OF eek bleed 
od lt OE oy OY 
OTs eae Oo hemAG ee 
—.07 | —-25 |17,846-5' net 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 5, 1907, Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.00 a.m. Ended—7.09 p.m. Duration—609 mins. 
GENERAL. 

PL ChOGIO! SLOLING weirs sree une ot Jana. Waray es Hand-spreading on alternate sides 
TSS Oty CLE ee ht) ee ee ge GE ney os Fee AGMA EEO eS Se Sak ek Natural 
3. Condition of boiler and date of last cleaning....Thoroughly cleaned, June 1907. 

Fresh water, August 2. 

Be ere CBO ee aie e oo scary ads foe bird ais, ISBT OLD. SEL aN 6 FoU IS 7.30 a.m. 
Pom AC LEOM OCR ia Pte g hs oi.'u6os ils ces) sos ahareslecy eaten ones eek 7.25 a.m., 3.08 and 5.25 p.m. 
FUEL. 

; {No. 6—Springhill No. 3 Colliery, Cumberland Ry. & Coal Co., 

6. Kind of coal....... \Cumberland Co., N.S.—Over }” screen and picking belt 
: : : ‘C=73-1, H=4767 S=1-8 

Pome Nel ve oudryv coal. by wernt (75) ni ecw los ee owls iN HS O=7:2 Ashen 
Prt riie Valle OF Ory COal is. b. Us DEL IO l. <> sac sync t gies Clas wn ee wee eee 15000 
GREE CO i as TIT CO Wa) he fects Peis lo cay Y ke oa eA RISE ORE, LIAR Por des ee 
Sime Cimino? coal Dred AlUssieui eo my or orm ity lel gs KO Deb eg tee hres Bh 3400 
11. Combustible matter in ash and clinker (%)........... Pa a an ne Rank OE 31:1 
YY cide oielinicen (DSR en yeas clan Mo Nala NTa WAM Ads SarelothGhe Hila SOND LS RAHETG 6 251 
eit OC BLU Laem timer ict a udbe RNa) WONT EE SGD Qe inn tities Reais ah os 49 


AIR AND FLUE GAS. 


irspressure under fire (inches of water) ii... Ga. \ fae) AR als Oe ae —0-07 
- above fire A TE Meare ROA ES FO le i eas —0-18 
‘ at damper Sates! US Shenae oh Pe Te ORE —0-25 
POU Oe ANI per MOPEDS \-iads cater ah S/W d alan nie Acie ee. We Rasa Various 
(remmpebraturenorair 1 bOveEr Douse, (OM)... oR oes Mg als SS Be 2 Foe 89-2 
Pe icmteni erat Ute me Roe mec Otte ley ae. Py au Yes eon ANG. a Sia) 8 Ss 9) eq semi 505 


Analysis of dry flue gas by volume (%)..COQ»=7-3, O:=10-9, CO=0-4, Ne=81-4 


WATER AND STEAM. 


Picrmer ative: OuteecmATere (cits) 0 bias ae. iil vires ie Sool? Gas anece ara nein» bday ae 70-0 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17846 
What leeleitee a er Ure Late CITICHOS |i ciet Gee miele iccaabad eur shade rnh to SNer he a Sainke ig 43 
Wetc Tile Veli Omiee AMeciimisn CIGHES) ccc. ioe, tates tc ste aa a? eum meue ene ect sal! 4s 
Correction for difference of level, included above (lbs.)............. 00.00 eee eee 38 
Brean picectihe ty Pec ce ba Der Sas ax teas etek inte) se cn ee os ee 112-0 
art ie tercenuiie (uCies) Vee oe Ante Ne Cie se pan sas a te Chad sae COO 
Pressure in steam calorimeter by gauge (Ibs. per sq. IN.)............. 2 ee eee 19-15 
erimerarure: I) RLeniir ear nmeten. (it, lune raed ts heat tas Wie Ketel shales s 281-6 
Notes. 


Fire sliced 1.58 and 2.49 p.m. Air admitted over fire throughout trial. Clinker thick and viscous. 


Coal coked and burnt with much flame and smoke. Weather fine with light breeze. 


fHixed carbon. neem sce. 5520 


Se ea a ae 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 6. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-87. At finish—29 - 82. Mean—29- 85. 
TOTAL QUANTITIES. 

Date Of ctrial 25 Sos A Pe Fila cre eo nd ees a che ea 5/8/07 
Durationsof trial (hours) e092 cio re le eee tee ee 10-15 
Weipht of coal’as fred (baz) i's acer nes oe gh anes neg otenee tears a girl ar Ranta 3400 
Percentage of moisture.in coal as fired (%)... 2... o-=% sees on ie i ee ee 2-2 
Totalweieht of. dry coal fired (1bs.) 128.2257: sed cay cas alias eee BL arenas 3320 
Total ash “and ‘fefuse<(bs.) in ono laek nF mee cde a ee Clo cee ee ee 300 
Percentage of ash and refuse in dry coal (%) (a) from analyses 16-7; (b) weighed .9-03 
Total weight of combustible consumed, from analyses (Ibs.)...............--. 2 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17846 

Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler, pressure (lbs.) 0... ...4-cne 5 toes see eee 17660 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21005 


Hour.Ly QUANTITIES. 


Dry. coal fired: per hout (lbgo) 2. o ees ieee ie Shree ee eee a en 328 
Dry coal per square foot of grate surface per hour (Ibs.)...............22.-%.. 19-5 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1739 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2070 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface lbs) 4 ce ce ee ele te el ym a cee gee ee ee 23°24 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam, pressure by: gauge ([bs..7 sq.:in.) s Bie cst-eatshte te eri eee pear 112-0 
Temperature of feed water entering boiler (deg. I)... Gases: eee 70-0 
Temperature of escaping gases from boiler (deg. I’.). 0... -Gesaias- ee. .s owe 505 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-18 
Percentage of moisture in Steams. 427). has. ele. ate ek cnet eeao ener tee 1-0 


Horsrt-PowEr. 


Horse-power developed (Item: 16 =-345) o.oo n en, wire els ots al «eri ee 60 
Builders’ rated horse-power... ...-5.).-e5.. 2235-0 cei hE ee nee En ee 60 
Percentage of builders’ rated horse-power developed. ..................520005. 100 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(tern 9 + Ttemis) "So Sein ee pee ee eee bee | Brae earn nie ee 5:25 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11~+Item 3) 6-18 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-31 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(ltemil 1 = Item S)oer8. bei a. hae cee ae es yee er eee 7-59 
EFFICIENCY. 

Galorific-valuéwof dry coal-per ib. (Bhai a. os er ee 18000 

Calorifie-vyalue of the combustible perth, (B.1 Up. os vette e oo cee ee a 14700 

Efficiency of boiler (based on combustible consumed) (%)..............-.44. 49-9 

Efficiency of boiler, including grate (based on dry coal) (%).................. 46-9 
FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)..............0.....+..5. ogel 

of combustible consumed (from gas analyses) (Ibs.)........ 28-2 

. drycoal (from gas.analyses) (lbs. ox. pane cern nee 23-5 


Proportion of heat of fuel in escaping dry flue gases (%)..................... 18-9 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 206. 
Date—Aug. 7, 1907. Trial Number—G.C.T. 20. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather cool, overcast, clearing at noon; 3.30 raining. B.and W. No. 1 boiler working. 


Time. 
7.35 Fire cleaned and made up with No. 206 coal. 
7.40 Tubes cleaned. 
8.45 ‘Trial started. Fire 2” thick, well burnt and bright. 
10.50 Grill in fire door one-fourth open. 
12.33 to 12.43 Fire cleaned. 69 lbs. of cinders and viscous clinker removed. 
Fire kept 4” thick up to this time. 
5.34 to 5.40 Fire cleaned. 65 Ibs. of cinders and clinker removed. 
6.45 Trial stopped. Fire very similar to start. 98 Ibs. of ashes raked from pit. Blow- 
off examined and found tight. 


CLINKER AND ASH. 
134 lbs. clinker. 
98 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 20 


Weight of coal Time /| Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz | CO 
interval. 
Start 8.45 a.m. 

Si Maina OR a ea 37 37 9.03 11-4 7-1 0-1 
De ce ince. sath ee 167 204 9.32 10.0 6-0 1-8 
Oost a. a eee 151 355 10.00 9-8 7-2 0-8 
eran is hia ncap, Fes tall ode 146 501 10.30 10-4 6-0 1-6 
DOG We, : espa cea ee ne 158 659 11.00 9-0 8-5 1-3 
Be «sree sd oe 147 806 11.45 10-0 8-0 1-2 
Bee aaa Speen oh a ed at we 152 958 12.15 8-6 11-2 0-2 
EEL SRE ae mn ot tea 144 1102 12.45 9-3 8-2 1-3 
FUP fy let a oat ESS wae 146 1248 Lal3 6-2 12-0 0-6 
LAL Git in tie Oe 149 1397 1.45 7-0 12-2 0-5 
(Lah Saas Nas a Go 142 1539 2.18 8-5 10-1 0-6 
EL OEE Me ee OSs dS 183 1722 2.47 7-0 11-1 0-7 
fo ee ees ee ene eee 151 1873 weld 8-0 11-2 0-7 
EE eT ais Se ame 158 2031 3.45 9-0 10-9 0-1 
Set Gent = ONES <a hs 173 2204 4.17 7-0 12-2 0-5 
LAO ee a Se ea 147 2351 4.45 7-5 11-8 0-2 
BEDS time ee tar etn ns 157 2508 5.15 4-6 14-6 0-0 
PEM 2 Bete aig oe hs 5 A) 148 2656 5.50 7-0 11-8 0-4 
DANG eae hts Fu hoes 164 2820 6.20 8-2 11-2 0-3 

SPRATT pasiilsieie ree Sts ag Nk 153 2973 
8-3 10-2 0-6 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 20 


DODO OOP PEP RPWWWWNNNNEFR HHH 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Mas ie water. apparently 
evaporated 
Time. | Meee 
Ibs. Flue At interval. . 
per Boiler | gases at| Feed In entrance lbs. 
sq.in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. | | | oy 
TEE be heehee at 87 485 70-5 — -05 DOA I8 sci ee eee 
OD Rac mee a hetaenid. 6) 88 440 70-5 —:-05 | —-25 380-5 
s Esiategt eae, Tea ean 109 86 440 70-5 —-05 25 449 
HS ha pata ins cae ele 108 87 440 70:5 — -05 —-25 488 
rACRASCA sPeikeare arene 108 89 420 70-5 —:-05 | —-25 AQ4 
DO seas, Pare c. 109 91 A415 71-0 —-05 | —-25 376-5 
LD eee eye ieee) 91 475 71-0 —-05 | —:+25 460-5 
SOsea tee eae a Al 92 A75 71-0 —:05 |} —-+25 BDO 
A ee aaa ie Lie 92 490 71-0 — -05 —-25 529 
CTSA ives Ue dao 2g 108 92 470 71-0 —-08 —-25 478-5 
P Ley ete ec ae tra 103 92 470 71-0 —-05 —-25 434 
oid Baar eee, ae mentee 107 93 470 71-0 —-05 — +25 402 
Ps ee We rate ee one iy 92 540 71-0 —-05 — -25 376-5 
OO SEMA ean AUA Ate: 3 93 525 71-0 —:-05 |} —-25 514 
Leer Moar era 114 92 460 C120 — -05 — +25 408 
SUS ip ire ee 114 92 480 71-0 —:05 | —-25 388 
eee cts dened ade 120 96 500 71-0 —:05 | —-265 229 
Be ns elena 113 92 580 71-5 —-:05 | —-25 640 
Den en reer 119 92 550 71-5 —:05| —-25 394 
ee eae 119 92 510 71-5 —:-05| —-25 A70-5 
DS Bey, Sic aA a 117 93 530 71+5 —:05 | —-25 451-5 
ee car etc: 119 92 530 71-5 —:05| —-25 503-5 
1b Re 123 92 510 71-5 —-05 | —-25 556-5 
Ue Acre: Mactan 102 93 520 71-5 —:05 | —-+25 yay 
ASAE Leathe aia 122 93 515 71-5 —:05 | —-25 423-5 
ead ate taal aes 119 92 520 71-9 —-08 | —-25 529-5 
tee oe 113 92 525 CeO —:05} —-25 AT4-5 
ha ep ee oe ee 120 91 510 71-0 —:-05 | —-25 394-5 
Aree. ee east 111 90 570 71-0 —:-05 | —-25 A74 
A PO ereK one 118 89 525 71-0 —:-05 | —-25 431 
Le Ree Roe 122 89 560 71-0 —-05 | —-25 A19 
3 Se eae aie LY7 89 580 71-5 —-05| —-3 515 
Ue ors cae aaa, abi 88 525 71:5 —-05| —:3 A58-5 
i ain ARR Ne eS 120 88 515 71-0 —-05 | — 38 495 
i bi SA RM eae 117 88 510 71-0 —-07 —-35 456-5 
BU Rabie Hite ee iets 119 88 500 71-0 —-07 —-35 415-5 
tS Soa PRR Bae 119 92 515 71-0 —-07 | —-35 286-5 
Oa Fy ees m2, 112 88 540 71-0 —:07 | —-35 445-5 
A he aetna 119 87 625 71-0 —-O7| —-35 564 
SHO) ik State a Aral 119 88 575 71-0 —-07); —-35 AT5 
AG RL ye cme me, 119 87 610 71-0 —-07 | —-35 489-5 
115.2:) 90-6 pitee fA —:05 | —-27 |18,207 net 


OU Whe 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 7, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Method: ot stoking + tances «esas ie eee Aas tec). Hand-spreading on alternate sides 
SIMCOE ee eerie er Ree eae A eae ESE Nee OS RE ge ees ah Lah asta ee Natural 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907. 
Fresh water, August 2. 
AS ero LS WOW Xp BG oe Ui a Te Me AF ASO Se rl er nee tlh ee core aa 7.40 a.m. 
AT LORI A ean CR Ro) LAR a teeth ot Me's) ohcghat 7.35 a.m., 12.33 and 5.34 p.m. 
FUEL. 


Rd Siena f{No. 206—Springhill No. 3 Colliery, Cumberland Railway & 
*\ Coal Co., Cumberland Co., N.S. Over 2” screen and picking belt 
Analysis of dry a by weight(%). C=75-4, H=4. 9,S=1-5,N =1-4,0 =8-5,Ash=8-3 


SlCr Ge Vale OL mry COA1i ss leer Diarra typa ties ts 14 cis «Gb ekg awe wei e 13570 
ESS CLA Sh tia te OPW APR a hat ete Me ARS EA a i a he Pe ga UNC ae Ey" 3°4 
Wy re bbeomoonl fred (106, es wane. et Aces eis iether ea Ak ek ene ae wai 2973 
Gombpustele mativerin asivand elinker (92) 250. 24. ee RO oe as 19-6 
Ween UOMmeMniCP esha te seen ts er ey oak St ns tik tee Sie ole ates ae Mb oh 134 
Vere UMIeASitat ne rn ee a MN naam net deel Site SOE ES ahr eh mt eC ai 98 


AIR AND FLUE GaAs. 


Air pressure under fire (inches of water) i CS A SRT hn OR eg ator ty Set Br —0-05 

above fire AD) Tat ee alg, OPA Non) tee res GARR, tO CS OPN PRES Manet ga —Q-21 

% at damper “ PF ERR Oe rere Sere ee ene Ps Se ee er —0Q-27 

oii. Ol. aI Den Opening Mer uur en. en oe eee sabe Memon noe ak ks alee oes Various 
Pemperavure Ol Anan Holler NOUGe LEE ean ots Ca eie dace Cy anak ea bulelns 90-5 

Liter LEM Der Attila ve ly emieartiaes sats Sel AR ab a eR OR ee Be A AD! tS bo 511 


Analysis of dry flue gas by volume (%)..CO=8-3, O.=10-2, CO =0-6, N2=80:9 


WATER AND STEAM. 


Rhemmperaturevoierceunwalenl( ho jentr, a. feces peer tee WL ss hoon sya pee a ea R 71-0 
Total weight of feed water corrected for difference of level (lbs.).............. 18207 
Mystere levelimeral ver ap atarta MCs ieumm tie 2 yle Cox drs: nals Mageidin gandecebae melee 443 
Weer love tier avo ca i NIe Ne INCM ER kek. Matta ral yuik cernaieveige Ste aaa Bey ona Nes See 4A 33% 
Correction for difference of level (included above) (Ibs.)......... 0.0.0 eee ee eee nil 
Deaarrcesuberkry Calera tles DEER. 1) a enol eter vi sana oeotgu me emotes Vigheng hehe 115-2 
PALO CIELO TCA tC LOCIGe eet 7 NePRt i hc wot i oes eppsdddihy wRVaate moqied lard hu 29-68 
Pressure in steam calorimeter by gauge (Ibs. per sq. IN.)......... 0. cece cece eee 19-4 
Pe rapersulrocin: steam calorinerer (ty) wet hes oe ake aes Gea ide oo 283-8 
Notes. 


Air admitted over fire from 10.50 a.m. to close. Clinker viscous. Weather cool and showery. 


Bixed/carbonimenemen ute anOu.O 


Proximate analysis of dry coal by weight % {Vota matter........ 34-7 


— 


SS re a oe ore: 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 206. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 69. At finish—29- 68. Mean—29- 68. 
ToTaL QUANTITIES. 

Da tecotetrigl ice coat bce Se ie re Loc ea are eae cue eae aide Ree a aa 7/8/07 
Duration of trial (hours) <.210. os200 eases os ee arate wa es go ore 10-00 
Weight of coal:asifired (lbs:)...... nek rege ee b Seely yee ge 2973 
Percentage of moisture in coal as fired (%).....-.------ ce ee tere eset eee 3°4 
Total weight of dry coal fired (Ibs.) 000.5 <3) 2. 202 a ee ele oe in Fie cies leis 2872 
Total ash and refuse (bs? 282. eita cam aa es pom eene an 0s = us Shoring emer tee 232 


Percentage of ash and refuse in dry coal (%) (a) from analyses 10-2; (b) peer oe 
256 


Total weight of combustible consumed from analyses (lbsASy2 a ieee ee oe 


Total weight of water fed to the boiler corrected for difference of level (lbs.). . . 18207 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (lbs.).........-...- sss sees een eee 18040 

Equivalent water evaporated into dry steam from arid ateol se be Cle) eee 21450 
HourLy QUANTITIES. 

Dry coal ‘fired per hour (lbs.) i...) 2e- > oo ah ee eee oe ey 287 
Dry coal per square foot of grate surface per hour (Ibs.)........-.-.++-++eeees 17-1 
Water evaporated per hour corrected for quality of steam (1bs.) cation’. . Ector 1804 
Equivalent evaporation per hour from and at 212° F. (1h6.) 2 ged ost ie Seen. 2145 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (1bs.)... ccm ass Gals Dee eee: elapse Seka oe ee 3 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (Ibs. / sq. IN.)... 0... eee eee eee ee tees 115-2 
Temperature of feed water entering boiler (deg. F.)... 0... 05-600. + ese erect eee: 71 
Temperature of escaping gases from boiler (deg. F.). 2.2.6... eee e eee eee eee 511 
Pressure of draft between damper and ash-pit (ins. of water).............+++-- 0-22 
Percentage of moisture in steaM....... 2.66. eee eee te eee ete eens 1-0 


HorsE-PoOwWER. 


Horse-power developed (Item 15+343).......--.. see e ence ence eens 62-2 
Builders’ rated horsepower a... s- calace o Stleneasls + Wie Siayeim Hea ate mg oo ee 60 
Percentage of builders’ rated horse-power developed..........-.--++++++eeeees 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired ‘ 
(Léem 9 ST bemis ine se ie ee ee ee ect cers ee eee ere ee 6-1 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) .7-2 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-49 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


yTter 11 Them!) 2. Dotan Serie et eae epee acon re era ee 8-35 
EFFICIENCY. 
Calonfie value ot. dry coal per lo.s(B.T.U 0, oe) rece 2 ee eee 13570 
Calorific value of the combustible per lb. (B.T.U.).. 0.0.2... ee eee eee eee 14800 
Efficiency of boiler (based on combustible consumed) (%).......--.+++220+55 54-5 
Efficiency of boiler, including grate (based on dry coal) CA reece, tite ee 53-4 
. FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.).....-....- 00-0 esses eee 27°8 
- A of combustible consumed (from gas analyses) (lbs.)........ 23-4 

cf _ dry coal (from gas analyses) (Ibs.)........-...--+ s+ esse es 21-0 
Proportion of heat of fuel in escaping dry flue gases (Oe, acer eee 15-6 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 7. 
Date—June 21, 1907. Trial Number—G.C.T. 2. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather still and foggy, cleared about 10a.m. Very small fire on No. 1B. and W. boiler grate. 


Time. 
a.m. 


8. 


00 Fire raked out and remade with No. 7 coal, 3 bags used. 


.20 Fire well cleaned. 
.25 Fire about 3” thick all over. 
.60 Fire sliced. 


Commenced to blow a little steam into ash-pit. 


11.18 to 11.80 Fire cleaned. Clinker adhering closely to bars, difficult to remove. 
20 Ibs. clinker removed. 

1.15 to 1.20 Fire cleaned. 48 lbs of clinker removed. 

3.29 Fire sliced. 

3.48 Fire sliced. 

From 1.20 on fire was kept thin (4” to 6” thick); this gave better results than 
previous thick fire. 

4.10 Fire sliced. 

4.26 to 4.82 Fire cleaned. 54 lbs. of clinker removed. 

7.05 to 7.12 Fire cleaned. 70 lbs. of clinker removed 

7.25 Trial stopped. 205 lbs. of ash weighed. 

CLINKER AND ASH. 
192 lbs. clinker 
205 Ibs. ash 
RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 2 
Weight of coal Time |Composition of fiue gases 
fired. of by volume, per cent. 
Time. sampling as 
flue | 
During Total. gases. CO2 | Or | CO 
interval. 
Start 9.25 a.m. 

SIZES” lt eae AG tae ie eek es ee A 10.30 3-9 sy Ts 0-6 
PMNs ai. iia Ss al Oe 134 134 11.00 3-1 LiL+2 1-6 
CS SR hic Ss Anas ae OS 164 298 11.42 6-1 12:2 1-0 
SE h RPM oxi iliac ted oO 183 481 12.245 4-5 13-6 0-7 
LOS 2D ede Us. 2: oitaurematae is 173 654 12.96 52d 13-5 0-9 
Meee base. Ok oe ate Ae ce, 172 826 Pee 6-8 bi 7 0-6 
cA CW Ree a OY Ong a 187 1013 pots SFoo be tase 0-1 
jew 4 1 Saree chara soa Lor 1170 2in2o hel Tis7, 0-6 
| tele aes ee Le tr 1341 Boot 6-1 12°77 0-6 
Lee RR" ae ee ror £72 Eis 3226 7-4 11-0 0-6 
SSL ENMRENRY aus ysH. 35 (AS Pee poe 176 1689 oO. 00 7-1 11-7 0-5 
7G De a a 166 1855 4.23 4-0 15-6 0-1 
Ot Sine a oo ae 135 1990 5.00 8-0 10-4 0-6 
53. NG. i 186 2176 a, 6-0 13-0 0-1 
eS) ON ne re 146 Daas 6.00 o:2 12-9 0-2 
OS MSs Sane ea es 151 2473 6.30 5-4 13-4 0-6 
1 ee A ee eee 185 2658 6.55 6-2 11-8 1-0 
Eee Sk ee nes 134 2792 

BRO eget ste Vee 174 2966 Dee 12-5 0-6 
RS I Aree bat ae ae V7 3148 | 

Be Lear iam enc sy 174 oly 

Re Oe ee ee ee 183 3500 

este erree s/s ON tin chen 148 3648 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 2 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Pate water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. 
Oe Doan ees 93-8 80-4 352-5 | 64 —-l a SO Vee yea eee 
OAD pene Geek 94-0 82-0 330 62-5 —:08; —-21 268-5 
OU ee es A Be A 94-0 82 345 62-5 —:08 | —-23 398-5 
Gp Or gaceec es 95 84 S2t0 1 20255 08 | —-22 312 
LOO Ares Ge Ne 98 86 320-0} G2°0 —:-08 | —-25 416-5 
AOS AO tae et eet sos 93 87 360 62-0 08 | —-22 342-5 
DO Re ks. eee: 99 90 425 61-5 —:-08; —-39 BY 
Mee Oe es een 103:0) 92 460 61-7 —-:-08 | —-30 346 
Le eee iesctucties 103 95 AT5 62-5 —-08 | —-28 512 
sa Go CR rate ag 92 89 435 63-0 —-08| —-30 317 
OE iba Seema res 123 90 355 63°5 — -08 — -30 562 
P2010 rns Oe aise 109 90 360 64-0 — -08 — -30 488-5 
DRO Gre ohare 88 91 352 64-0 —-08| —-3 433-5 
LM AOC ar ane eanyoe 105 90 348 64-0 —-08; —-30 501 
Te GaN meets 118 91 365 64-5 —-08 | —-30 382 
LOL he eee 123 92 390 64-5 —-08 | —-20 340 
omer a. | cere: 103 91 A15 64-5 —:-08 | —-25 333-5 
SAU Pare hema Fe 119 91 Ai0 64-7 —-08 | —-20 402-5 
Ley eee ne es 114 91-5 440 64-7 —-08 | —-26 507-5 
BETO Meee, Mil astle: aire 114 93 435 64-5 — -08 — -29 534 
Dil Cred te lant 115-5 | 93 435 64-5 —-08 | —-30 682 
do 0 ease tea by Re 113 93 410 64-5 —-08 | —-2% 367 
ORD Chany ceteaees 118 92 420 64-5 —-08 | —-28 418-5 
ed MOAN GES oe 122 93 415 65-0 —:08 | —-25 §21-5 
Be Ded Rastteoee: not 115-5 | 93 490 64-5 —:-08 | —-25 407 
rk a Total go 445 65-0 —-08 | —-:25 598 
BBO da ee heey sales 114 93 445 66-0 —-08 | —-28 486 
ABI dees a noe. 105 94 450 66-5 — -08 —-27 566-5 
AIG se Teen at: 114-0 | 94 435 65-5 —-08) —-27 A491 
AMAA U a Ties ak le 113 94 A75 66-0 — -09 — -28 381 
SG as eae ee a hr 122 94 500 66-0 — -09 — -39 582 
iat Pee Ve orate 119 94 A85 66-5 — -09 — -30 618 
SL UAT tap eae reat oe 123 94 520 66-0 — -09 — -29 521 
Biers Cac 121-5.) 93 515 66-5 — -09 — -29 §29 
A LES eee at are 119-0 | 92 552 66-5 — -09 — -29 576 
GLa ean eee 110-5 | 92 560 65-5 —-09 — -28 521 
GA eh Rehr sak 100 91 435 65-5 — -09 — -29 404-5 
CAC Cie Wey ie reste 105-5.) 90 535 65:5 — -09 — -29 489-5 
GeO ie enh ena 120 90 440 66-5 — -09 — -29 549-5 
MA Oe ee Kerf 108 90 525 66-0 — -09 — -29 A70-5 
PDE eo en ee oy 109 89 535 65-5 — -09 — -29 364 
109-5 | 90-7 429-7 | 64-52 —-08 | —-27 | 18,260-5 net 
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SUMMARY OF OBSERVATIONS 


Date—June 21, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9,25 a.m. Ended—7.25 p.m. Duration—600 mins. 
GENERAL. 
Miethod ol ptokin@ ere se coe) oe ae Bren Hand-spreading on alternate sides 
PR TERESLEMS Tol eiaiias., oO eae i gl aA Reef Role AN? a eee Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned June, 1907 
Fresh water, June 20. 
(OC. TRUSS Ee 8 1 en SM eae 1 a Before trial 
Pare MADE. Vo ein a we 8.00, 9.20, and 11.13 a.m. 1.15, 4.26, and 7.5 p.m. 
FUEL. 


No. 7—Chignecto Colliery, Maritime Ry., Coal, and 


Kind of coal............... Power Co., Cumberland Co., N.S., Hand picked sample 


Analysis of dry coal by weight(%)C =66-2,H =4-8,S=6-4,N =1-3,0=8. 0,Ash = 13-3 


eine nlc Olrescogt bal. taper [boils tices Wek) coc i ee 12150 
RC scrreiiecnn Lame ( or Korie eRe Mee ne h a ae yi ee, ake at oP a EE 3-0 
Wee LEsIeCOnr tg SI DST rie nena Cel ahee it Not ATY g | Bente then © tage ceed 3648 
Pormibusiuloamatier in asiand .clinker(%\s 04. Site. Be, eae oe bans ole 22-4 
iret y PUR eur cere LD ae ain tm emt inlet Une Ct urna, ate de oe eye hc Seo again) a RANMD 192 
TITER Sea CHIMUR) OE URI aie 0 Bad a tc tet On ain a) Ce RN 205 


AIR AND FuiuE Gas. 


Pareoresslire Under fre (inches Of water)... 2s. 46 oek ee kee ke —0-08 
i above fire i: Sie A pe cht Nek At ra Pe Sey Berk ABC So ere CM —0Q-24 
‘ at damper om ab Mien et Gg) Sahni ME Ua Bt Neohoe Sate aM De pais CO —0Q-27 
PEL OUU UO At Der ODELINg nt 1, Var ee, Lame I! ART GR ie yg com ph ce yea at Full 
ier pera ti OL aur Oger Ouse (Baye talus AU le CORP aN NUL) ny Re WL Tian wl 90-7 
BRIE SCE el WUUEON GCkhe) Mien Mite Arran say Sek Way ns Sees, als fae SDA? ule, ens eal ang 429-7 


WATER AND STEAM. 


PeetOrera UreRe ier awarer tlw) sug Hotness ee, ARN Fe eee 64-5 
Total weight of feed water, corrected for difference of level (Ibs.)........... 18260-5 
Nepter levelsinveuicecay share Gncnes | usenet ee | 43 
Wier levelsingaugeratehnish Guches)wa Geo leben bye. sv Aonke eon bk. 4h 
Correction for difference of level included above (Ibs.)..................----. 0-38 
pieainpreseurerby. paupe persqainy (be )os:as baa kiero aoe: 109- 
Parr ver TGACING Wan clics) amen tw NE Mes Che Te ae yo oes OT 29-85 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...............0.000.. 6-7 
emperarirovin sbeant calmmimmetor (i .)yaiwin. 2a hictRie wd Papo cel s seet en oes 237 
Notes. 


Fire sliced 10.50 a.m., 3.29, 3.48, and 4.10 p.m. Steam blown under grate from 10.50 a.m. to close. 


Clinker thin, vitreous, and adherent. Weather still and foggy, clearing during morning. 


LAB iiee st sone: 13°3 


— 
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SUMMARY OF RESULTS 


Made onB. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 7. . Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29- 90. At finish—29- 87. Mean—29- 885. 
ToTaAL QUANTITIES. ; 

DDE ee Serhan eas aon a netr U acn eareruhny gc RC geiias Pion mea og ake st ae 21/6/07 
Duration of trial (hours) icc ete ec ae eee ae ea en ie eee 10-00 
Wieishtor coal-as fired (lbs.) wor age tar oes er ate eee ase 3648 
Percentage of moisture in coal as fireths (%) cov Gun gies Se ene eae epee ne nee ae 3-0 
Total weight of dry coal fired (Ibs.) -o)s)). 0 rie se aie ea 3538 
Total nah ‘and: petiise «lbs hs ce sea ae se een mates Ren ee ee ee ee 397 


Percentage of ash and refuse in dry coal (%) (a) from analyses 17-1; (b) weighed11-2 
Total weight of combustible consumed, from analyses (Ibs.)....-..+. 222+ s220% 293 
Total weight ef water fed to the boiler, corrected for difference of level (Ibs.)18260-5 


Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure O15 Pan cei ier her Sioa Doo < 17710 
Equivalent water evaporated into dry steam from and at 212° F. (lbs,).ss.2betd 
HourLy QUANTITIES. 
Dry. coal fired per hourcbs.) Va.) slags eae eee er a le 353-8 
Dry coal per square foot of grate surface per hour (Ibs.)...-.....+-++++see0e: PA | 
Water evaporated per hour corrected for quality of steam (Ibs.)..........---- eee! 
Equivalent evaporation per hour from! alld abe ol2 i LDS. jit oem ce ele ees eee 2124 


AvrERAGE Pressures, TEMPERATURES, ETc. 


Steam pressure by gauge (Ibs. / sq. vist) Pen ceaos ce: eM Co ce Jessa gent cate cd 109-5 
Temperature of feed water entering boiler (deg. F.)..-..--- cess e rece seeeeee 64-5 
Temperature of escaping gases from boiler (deg. F.).....--.0- eee e reste ceee 429-7 
Pressure of draft between damper and ash-pit (ins. of water)... . 11... e eee: 0-19 
Percéntage of moisture in steam. -.- 22+ -. 1 es eee cst eee eae as es 4-0 


Horsr-PowERr. 


Horse-power developed (Item 15 2 84B) a ee ee ee ee 61-7 
Builders: rated, horse-power.. oi) heehees eee eee or aire aie ne ee 60 
Percentage of builders’ rated horse-power developed. i5 eco =a (oaeencins eee 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Ttemi,0 = (tent Bean 8, Ooh We reser ee ea ee ee 5-01 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 5-82 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11 +Item 5) 6-00 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(items 112 [tem8) oe waver cs Ge eerie de es ee re eerie ace Pr 7-26 
EFFICIENCY. 

Calorific value of dry coal per lb. G54 ben Ui) Pati pence Pie er tone age 12150 

Calorific value of the combustible per lb. CBT UL, Ve ae men ne ee hee ae 14000 

Efficiency of boiler (based on combustible GOnsUIneG) 9%) aoc ee wm hee berte nce eteers 50-1 

Efficiency of boiler, including grate (based on dry coal) (%)...--++++++ sere ee: 47-9 
FLuE GASES. 

Dry flue gas per lb. carbon (from gas analyees). (lbs. ) ii. «imei Se eens pee 38-9 

re . of combustible consumed (from gas analyses) (Ibs.).......- 31-1 

pi 2 dry coal (from gas analyses) (bed tle. 2.5 cas- ae eee eee 25-8 


Proportion of heat of fuel in escaping dry flue gases (J)... -. ++ +eeee reese ees 17-3 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 207. 
Date—July 24, 1907. Trial Number—G.C.T. 15. 
OBSERVATIONS OF GENERAL CONDITIONS 


Notes. 
Weather warm and still. 1.00 p.m. thunderstorm. B. and W. boiler No. 1 working. 
Time. 
a.m. 


7.30 Fire cleaned and remade with No. 207 coal. 

7.40 Tubes cleaned. 

8.55 Trial started. Fire 13” thick, a little flame and smoke. 

10.10 Grill in fire door half open. is 

11.03 Grill closed. 

11.34 Fire sliced. 

11.45 Fan started. 

12.29 to 12.39 Fan stopped. Fire cleaned, a thin, hard sheet of clinker formed over 
bars. 44 lbs. clinker and cinders removed. 

1.18 Grill in fire door half open. 

2.33 Grill closed. Fan started. Commenced to blow steam under bars. 

5.30 Fan stopped. Steam under bars stopped. Fire cleaned. 69 lbs. of clinker and 
ashes removed. Clinker more friable than previously. Back fire bar dropped 
out. 

6.55 Trial stopped. Fire similar to start. 117 lbs. of ashes raked from pit. 

Blow-off examined and found tight. 


CLINKER AND ASH. 


113 lbs. clinker. 
117 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 15 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During | Total. gases. CO. | Or | CO 
interval. 
Start 8.55 a.m. 

DLA 5) CREASES Nala ng LS 199 199 9.45 9-9 6-5 252 
oie 5) || Sardine) a ar 174 373 10.16 9-2 10-0 0-0 
jE es ye ek een amr 207 580 10.50 7-0 10-6 0-6 
Ths tome cee ae ee? ee 174 754 11:15 10:3 7-6 0-8 
Ls eee SO ees teers Ale 178 932 EL50 9-5 6-7 3-0 
LL seen Le See ee 160 1092 P2015 6-6 L237 0-0 
Le ned aah rec ees 165 1257 12.50 9-0 8-4 1-6 
SACS Eat, Sie Rae 113 1370 rks 7-4 12-0 0-0 
5 Be sO eae ae ee re 189 1559 1-48 8-2 9-4 0-8 
gle: 2 geht iene an ene ee 185 1744 2.20 8-0 10-2 0-3 
Jue <u ts ogee 0 ee a ee 203 1947 2.47 8-6 9-8 0:4 
ie DA Se ee ne os 190 2137 erLo 9-6 &st 1-1 
ag: lthe 1 i art oe arenas 193 2330 3.45 6.6 13-3 0-0 
Dg ently See ee ie ye os 168 2498 4.17 11-1 3-9 3°8 
TE Aas la ie ee 179 2677 4.50 11-0 took 0-0 
aC A SS 183 2860 5.17 6-0 14-0 0-0 
TR Te Sy A Nae aa ae 182 3042 5.49 7:2 12-6 0-0 
eT eee 201 3243 6.17 7-5 10-9 0-2 
SEN et aie one eer rn 101 3344 6.52 6-1 14-3 0-0 
8:4 9-9 0-8 


OBSERVATIONS MADE DURING BOILER TRIAL No. 15 


DODOOOOOT PP PPWWWWNNNNRRR HR 


Time. 
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Si Fe) (6; :eF 6), 6) Ue sis) eat) shee 


@) a8) [erie V0, (6) e. ere] ue ion ee 


ry eer Onc ir hei. p Rue e CD 


icy se a CU cts ed 


p Sag he aie’ xe’) /O) (ou 101s 61, ey 


ailaraet wie. .erveie') 6, cede oe 


ein stata’ py) ie: is) orsnethze Une, 


eure Hoelve ce -e jogo cm ts ate 


oe, Nye), Oe els, kel aL uae s. 


e 16 ww) ie be) ed) fee 


S: Jour Suis) 4)0e\re, Rel sele ne: 


bys ke’ @, ve fe) ie! es 4, se © 


oe Te ee ee serie 


naira ef cay Me, fe) See Fey ie 


CPecwer mcr. Ye Wham a 


Ace yO Cortech oF teeter 


Pas in oe Melle fies /6. 10) 6 


SC) mp Peeiar 6) 104 eb ate) yay (a 26 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. mee water. apparently 
evaporated 
in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
| to flue. 
104 89 A55 75-5 0-0 <5 20 took ee 
120 90 450 75 —-05 | —-30 389 
115 92 440) 74-5 —:-05]} —-30 454 
Ale 91 A75 74 —:05 | —-25 425 
116 93 425 74 —-05 | —-30 505 
122 91 470 73-5 —-05 |; —-30 577 
106 94 465 73-5 —:-05| —-25 501 
118 94 430 73-5 —-05 | —-830 440 
116 95 445 73-5 —-05 | —-30 369-5 
Ly 95 425 74-5 —-05| —-30 417-5 
110 95 410 74-5 —-02}; —-30 494 
116 95 430 74-5 —-02| —-30 329 
116 95 510 74-5 +:40} —-30 414 
110 95 380 74-5 +-30} —-30 521-5 
120 94 380 75 +-10; —-30 167 
120 94 420 75 0:0 — -30 211 
118 96 465 74-5 0-0 — -30 365 
120 92 465 74-5 0-0 — -30 425-5 
120 93 470 75 0-0 — -30 462 
114 91 470 74 0-0 — -30 485-5 
123 90 450 74-5 0:0 — -30 373 
120 93 430 74 —-:02|; —-30 437 
107 95 425 74 0-0 — -30 448-5 
118 95 475 74 +-15 | —-80 304 
116 95 475 74 acral! — -30 474 
120 97 490 74 +-2 — -30 AT7-5 
122 96 540 74 +-2 — -30 581 
106 94 430 73-5 +-4 — -30 513 
107 96 500 73 0-0 — -30 536-5 
110 G4 455 73 0-0 — -30 472-5 
117 91 475 73-5 +-25; —-30 392 
114 92 530 73-5 +-45 | —-30 583-5 
122 95 620 73-5 +-35 |. —-30 458-5 
i BEG 101 515 74 +-30| —-35 650-5 
114 95 540 73 0-0 — -30 393-5 
116 97 490 73 0-0 —-35 384-5 
120 94 560 73 0-0 — -30 510 
107 94 545 72-5 0-0 — -30 578-5 
114 92 525 73 0-0 — -35 474-5 
120 93 575 72-5 0-0 — -30 538-5 
86 90 495 73 0-0 — -35 521-5 
114-9 93-7| 474-0) 73-9 +-09 | —-30/17,950 net 
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SUMMARY OF OBSERVATIONS 


Date—July 24, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.55 a.m. Ended—6.55 p.m. Duration—600 mins. 
GENERAL. 
INEBGDOC OIBSUOKID Gee okk Fikk 5 62 ¥E ae CE RNAS eo ery Hand-spreading on alternate sides 
Veahevs Byer aot (ger PD SOR, Ws, Megat Oe OW i See a re En Re a Natural and forced 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907. 
Fresh water, July 18. 
tabe@erc lea ried yee eee Nee ea vate eck bess AAT cues ees Mies A ana Na ah emd paytiine eal genes 7.40 a.m. 
Eibach el oeenato’s Regen ho AM) ete ech, PORE ase t cen Seri Same Alen 7.30 a.m., 12.29 and 5.30 p.m. 
FUEL. 
vs {No. 207—Chignecto Colliery, Maritime Ry., Coal & 
UST HOGA) NS ‘*\ Power Co., Cumberland Co., N.S. Hand picked sample. 
Analysis of dry coal by weight(%). G=70- 0,H=5-0,S= 6: 2,N =1-0,0 =8-7,Ash=9-1] 
Morice va ECOL Cty COAL be le Wee FEIN Wo cg ie aie arwred 12 Gree, wh Ww tel wha. ohne 12890 
Pleisaaroricouad tired (“Gane tly steele se ataatele ciadicd wsleae catia sui anemia eee Mer 5:3 
Weight of coal fired (Ibs. ; hgh SOP PR AP Ne on ac ad ok OR MR eae ay NS Be AL 3344 
eGlanietiole tialver in as mancy clinker (04) inp a2 0 spate arte eqnn ues iets Sele ligt 
Wie HA OLeCrT Oral lle, am sierrer es Sih a cao lgae E cs God ndetans Di het saaign jy ania eek cas dae 
Vit URC Se Ty et ee eats med BO Nene carte Anat id Bach auth s iguces sass eb ngnebcreeae ear ae 18 74 
AiR AND FLUE Gas. 
Air pressure under fire (inches of Ww LOL eae MeN ow noes Sih a hens +0-09 
above fire Fil’ Wiel Bhs Rv) Care tei ibe Bcnse ce oc, dt cha, Meg RE Re ge —Q-21 
. at damper a Paki ale, SARE PE head LOAM. alate tac hr Bicnte AAV are Dee gte: —0-30 
PuooniM TOLesaki per OPeniNg: Goma: . steer ceva tre. vetdary us) 2 a2 obe eh araré cues Full 
leraperature Gn alm in wOuer NGUse: (Hino ad Sica y sae La heiy dale So iea hae 93-7 
BIR SEIT CEATULEL (alge) Wimetty Orne: Ama tee oy oa atehas riadant cutdrake oth atting Bia aioe eS 4-74 
Analysis of dry flue gas by volume (%)..CO2=8-4, O2=9-9, CO=0-8, N2=80-9 
WATER AND STEAM. 
EO DET Aire (ALCO W WORE bral aa eee pane rae een eek, Steere ele ates 73-9 
Total weight. of feed water, corrected for difference of level (Ibs.).............. 17950 
Water level in gauge at start Gare VES yet 3 etd ate 8 eB eee ars WN RD Mee ue ada Pa 43 
Mrarerieve ries ges at fiNish (NCNES) cosy aca 4 hoe oes ak weet ae oe he ees en eee +4 
Correction for difference of level included above ({lbs.)....................... 0-19 
Brean mressure py gauge persd ata (lbs okie. Mea os ven cee abet bee ae De 114-9 
EVA Ormer emer nines GNCUCH te Aer tex ine Be aie 0 Cy aula ene ee Ronee eck aimcee aia 29-56 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.).......... 0... e ee eee 17-5 
feemperatireutostocataaralorineter (7H) mes carsales ess Gade 3 ace aye wea a ota 284-5 
Notes. 


Fire sliced 11.34a.m. Air admitted over fire from 10.10 to 11.3 a.m. and from 1.18 to 2.33 p.m. Draft 


forced from 11.45 a.m. to 12.29 p.m. and from 2.33 to 5.30 p.m. Steam blown under grate from 2.33 to 5.30 
p.m. Clinker formed a thin hard sheet over bars, conditions improved by use of steam. Fire bar from back 
row knocked out during cleaning at 5.30 p.m. Weather warm and still, thunderstorm in afternoon. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 207 washed. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 63. At finish—29- 49. Mean—29: 56. 
ToTaL QUANTITIES. 
Pate oP triad ee ei ee ie ce ook these eee leg ant a CR 24/7/07 
Durationoftrial (hours) 3-5 ie. asad ee ere ae eee ee eles Mikees 10-00 
Weight of-coal:as fired (Ibs.). <1. © ia ae 2 8 pie ees ede eee 3344 
Percentage of moisture in coal as fired (%)......--- ++ see e eee etter eens 5-3 
Total weight of dry coal fired (Ibs.).... 0... ene ee eee ce eee en ea ee ieee: 3166 
Totalcashsand:retuse.(1bs")-.%. awe ac Oe eo foe hee ee ee eee ee ee 23 
Percentage of ash and refuse in dry coal (%) (a) from analyses 11-0; (b) weighed.7-3 
Total weight of combustible consumed from analyses (Lbs); \Se ea eee gut See 281 
Total weight of water fed to the boiler corrected for difference of level (Ibs.). . . 17950 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure (Ibs.)............-+02+ eee e eee pees 17790 
Equivalent water evaporated into dry steam from and at 2i2 sy" (lbeo)e see 21110 
HourLy QUANTITIES. 
Dry coal fired per hour’ (bssven. 0s cme. V atege cern ea rie ee cg 316-6 
Dry coal per square foot of grate surface per hour CLD Say ee aks et eee ree 18-9 
Water evaporated per hour corrected for quality of steam (TOS. )s cae meee 1779 
Equivalent evaporation per hour from and ate 212° aloes oe eee ee ee a5 Wi 
Equivalent evaporation per hour from and at 212° I’. per square foot of water 
heating surtaces(bs)).c..<0- 0075. ke as eee lees el ee hate eaters 3°30 
- AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge (Ibs. / sq. in.)... 00... eee ees 114-9 
Temperature of feed water entering boiler: (deg. FF) meecP eu oes ee oan ene 73-9 
Temperature of escaping gases from boiler Cer Fah oe Sse ee a Se mies A474 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-39 
Percentage of moisture in steam... 1.6.6... sce cece eee eee eet e ee eees 1-0 


HorsE-POWER. 


Horse-power developed (Item [GEIR ee rrernan Perey oer Enea He Ly 61-1 
Builders’ rated Worse-pawels.. wieishoving & bolf aden vie ema open taae aia i antes 60 
Percentage of builders’ rated horse-power developed iias: wocacescas ei eae eee ee 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Themm-9 = lhend) 20h dea beens ot i, ek ee ar erento eee 5:37 
Equivalent evaporation from and at 212° ¥. per lb. dry coal as fired (item 
TV Ther, 3) lie ee A 60a Tw ie tent ote es ant Ey nie eee oe te . 
Equivalent evaporation from and at 212° F’. per lb. of dry coal (Item 11+Item 5) 6-67 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Item 11, Item 8). 2: 25s e Ge ae ath ne « ahi teat 7-50 
EFFICIENCY. 
Calorifie value of dry coal per Ib. (B.T.U.)... 0.5.62 ee ee es 12890 
Calorific value of the-combustible per lb. (B.T.U.)..........-.+..-.++..--... 14190 
Efficiency of boiler (based on com ustible consumed) (Og) en ee re ee 15 Boa 
Efficiency of boiler, intluding grate (based on AL ¥sCO81) COG) tices nate iter 50-0 
FLuE GASES. 
Dry flue gas per lb. carbon (from gas analyses) AMOS: )<t oy ncte-acn Wee a reeiaen pee aerate 26-9 
Dry flue gas per lb. of combustible consumed (from gas analyses) (Ibs.)........ 21-2 
Dry flue gas per lb. dry coal (from gas analyses) (Dei) uuh wise: wen ieee emer 18-9 
Proportion of heat of fuel in escaping dry. flue wanes, (9G eke ae re 13-4 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 9. 


Date—July 16, 1907. Trial Number—G.C.T. 13. 


OBSERVATIONS OF GENERAL CONDITIONS 


Notes. 


Weather warm, light breeze. No. 1 B. and W. boiler working. 


Fire cleaned and made up with No. 9 coal. Pressure, 55 lbs. Flue temp.400°. 
Tubes cleaned. Pressure, 85 lbs. 

Trial started. Fire 2” thick, some flame and smoke. 

Fire sliced. 

Grill in fire door half open. 

Fan started, grill closed. 

Fire sliced. Commenced to blow steam into ash-pit. 


.49to1.00 Fanstopped. Steam in ash-pit stopped. Fire cleaned. 138 lbs. of clinker 


and cinders removed, Clinker fairly thick, and adhering to bars. 

Fan started. 

Steam turned on under bars. 

Fire sliced. 

Fire sliced. 

Fan stopped owing to fuse blowing oui in motor circuit. 

Fire sliced. 33 lbs. of clinker removed. 

Fan restarted. 

Fire sliced. 

Fan stopped. Steam to ash-pit stopped. Fire cleaned. 169 lbs. clinker and 
cinders removed. 

Fan started. 

Trial stopped. Fire 23” thick, fairly well burnt through. 98 Ibs of ashes raked 
from pit. 

Blow-off examined and found quite tight. 


CLINKER AND ASH. 


340 Ibs. clinker. 
98 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 138 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Or CO 


interval. 


Start 8.50 a.m. 


Ae ee ote d ae 80 80 
Oiet ed We tei § dtl Clee ie 164 244 
QO TOAD ei ie ae 180 424 
ROR stoke Sania ae eee PS 137 561 
VeWeri pens Damme Loe nna 154 715 
INOS ae hl ramen 177 892 
in ee ae eR Toe 154 1046 
LVR. | ape eh ae na 178 1224 
STOP Han. cam oaee 151 1375 
iboey sete Nees atv ate 161 1536 
TACO Ris ene eu an 160 1696 
Ree ee aie ae Wiecn ae 208 1904 
FARCE ey cM elias «3 195 2099 
Pas otek ae Te 155 9254 
Ue Ae en 184 2438 
CUD pt Weenie wen nats 148 2586 
AAO Bete gies ARE Tab 175 2761 
BH RUE ra ca ghee 150 2911 
TOE Siats Sea Pir 157 3068 
FEO Mech =n Gos. Foy 164 3232 
BaAD bei mei, oc caiy 159 3391 
Ge Lae ee ke ey ate, 146 3537 
GB Ca irae tila oh Oe 158 3695 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 13 


AMMONIA BDEPRWWWWNNNNHHEEE 


Steam 
pressure 


gauge. 


Draft pressures, 


Temperatures inches of Water 
ais water. apparently 
evaporated 
in 
Flue At interval. 
Boiler | gases at| Feed In entrance lbs. 
room. |entrance} Water. | ash-pit. | to flue. 
to flue. 
97 500 72 0-0 pa) 295 iment, tak ene 
95 A470 70-5 0-0 —-30 413 
95 450 70-5 0-0 — -30 499 
95 460 71 0-0 — -30 360 
94 420 71 —-()2 — -30 387-5 
96 470 ae —-02| —-30 401-5 
96 400 71 —-02 —-30 385 
96 425 fal + -20 — -30 281 
96 840 71-5 +-20 —-25 263-5 
96 735 TES +-50} —-30 584-5 
96 620 bles + -20 — -30 965-5 
96 025 V2 +-15 — -30 5020 
96 925 72 +-20 — -30 494.5 
95 020 70-5 4-215 —-25 455 
95 560 70-5 + °20 —-25 372 
94 675 71 +-40 —-25 451-5 
93 520 71 +-05}; —-20 490-5 
97 530 air +-05 —-25 316-5 
96 460 2 +-02 — -30 442 
97 415 (oe: + -02 — -30 292-5 
97 435 fae 5 +-15) —-25 369-5: 
98 460 (ORGS +-30}; —-30 366 
99 525 2-0 +-80| —-30 356-5 
100 595 73°5 + -50 —-25 449 
100 615 130°5 +-10); —-380 483-5 
98 735 738°5 +-20| —-25 465-5 
98 625 73°5 +-30 —-25 992-5 
96 560 73°5 +-30| —-30 625-5 
96 490 73 0-0 — -30 559 
97 670 (sai +-30| —-30 239-5 
97 530 T2°5 +-20 | —-25 639-5 
97 485 (pe + -20 — -30 315-5 
98 600 is +-30} —-25 422 
97 680 74-5 +-20) —-25 529 
98 590 73 +-20| —-30 556-5 
96 565 (2-0 +-15]} —-30 476 
96 535 Via, +-40} —-25 462-5 
102 540 72-5 + -05 — -30 219 
98 510 is +-30} —-30 422 
98 435 73 +:-25 |] —-30 540 
96 415 74 +-05} —-30 5215 
97-0, 539-5) 72«2 +-18 | —-28 | 17,625 net 
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SUMMARY OF OBSERVATIONS 


Date—July 16, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.50 a.m. Ended—6.56 p.m. Duration—606 mins. 
GENERAL. 

1 Weet hod Dietolkin re er eee a ne herein iene Hand-spreading on alternate sides 
VAC TAC OT LAL Bee hs ek ek bre ete Ginn bane lero Sites sho ira tote nrie e Forced and natural 
3 Condition of boiler and date of last cleaning. ...Thoroughly cleaned June, 1907. 

Fresh water, July 4. 
AS= Tubes. cleaned. O. oes aoe eee oA aot ote heioa ee oie cotany eee ee ena iO S00 
Bla Pete CA TLOCL ie see leis ake bose, seas ela nat cac ates tee ee ee .7.50 a.m., 12.50 and 5.50 p.m. 
FUEL. 
P Gare Gt eoal (No. 9—Minudie Colliery, Minudie Coal Co., River Hebert, 
; : I aa tame {Cumberland Go; Nib. Over & screen and picking belt 
; a =64-8, H=4-4, S=6-7, 
7. Analysis of dry coal by weight (%).....-..-++++e+e) N21 OLT+5, Apher 
8° sCalorifie value of dry coal B.T.U. per ib... so. 2. ee ee i ie te ge tree 11830 
6.) uMoisturean coal-as fired (9%)... cok ica ere <p eect 2 hy eye Preene ee lc 2-8 
10. -Weirht-of-coal. fired (1b. ok. pa thie eis > als eg aro eee al 3695 
11. Combustible matter in ash and clinker (%).....-.- ++. se eee cece ee eee eens 10-7 
(2. Weight of clinker) (bs) 0.0.6. eine etn ie aegee we oe ee ee ae ee 340 
13. Weight ofvash (bei) +12). spa enemntp le +e eagle «ese egerereeie i aco en ae 98 
Arr AND FLUE GAs. 
14. Air pressure under fire (inches. Ol WATER) fac. 045 watt ene rte cee rates tee orale +0-18 
15. io above fire “ SME obo OE are ey VOR, PROM Een 5 SeAc ite —Q-19 
16. i at damper “ Oh vo wvah Set REE Coats, Gk Aig eeee he eet col opeal ante aa eee —0-28 
172 Amount of damper opening... 003. ecb evens «ole RE Main cfe ci nee 2 eee Full 
18. Temperature of air in boiler house.(CR Dn fcs oly Paes sehen hie ecu er eee 97 
19, oRlue. temperature HCP.) iac8 aes 25 pe eben ee oes ei ee ed 539-5 
20. Analysis of dry flue gas by volume (7%). .CO2=10-6,02.=7-7, CO =0-3, N2=81-4 
WATER AND STEAM. 
21. Temperature of feed water (°F.).. 20... 0... e eee cee tee eee ene ne 72-2 
22. Total weight of feed water, corrected for difference of level (Ibs.).............. 17625 
93. Water level in gauge at start (inches)..........2- Gene ee eee eee eben eens 343 
24. Water level in gauge at finish Gmches)........... 0-2 ee eee eee eee ete nee oe 
25. Correction for difference of level included above CLOSe Vl tre oe eactotnone Se ean cancers 28-5 
26. Steam pressure by gauge (lbs. per sq. iba he een Oana ee telnet De Pe veer sees tus 109-7 
57°. Barometer reading :(inches) 90. ue. Ws ye os ce mee a Bw ele ln BR ee een 29-75 
98. Pressure in steam calorimeter by gauge (lbs. per sq. UIT. Vices Nee Sa eee 13°3 
29. Temperature in steam calorimeter (OE fees eae Oren meee Qtek 
Notes. 


Fire sliced 9.53, 10.40 a.m., 2.37, 2.45, 3.55, and 4.58 p.m. Forced draft from 10.23 a.m. to 12.49 p.m. 


and from 1.38 p.m. to 3.50 p.m. and from 4.04 p.m. to 5.50 p.m. and from 6.20 p.m. to close. Steam blown 
under grate bars from 10.41 a.m. to 12.49 p.m., and from 2.14 p.m. to 5.50 p.m. Clinker fairly thick and 
adhering to bars. Weather warm, light breeze. 


(Himed Carbon... oe 48°8 
Proximate analysis of dry coal by weight % Weones Mabe mre ao 
pluses teria ata neecocme nein Le 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 9. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Niul. 
Barometer at start—29-75. At finish—... .. Mean—29:-75. 
ToTaAL QUANTITIES. 4 

Tete On trie lk Mee eee arr ene fects 5 ne ras wigs hla ghee Balto see reais, 32 16/7/07 
Get OPEL Tae CLOUES hy ame saps ew Os ems amas ays aes He beet wire toe Blt 10-10 
em eda tae tired (lbs) feria acs ston ou e's aero bein mine aS Cie cle Sot 3695 
Percentage of moisture in coal as fired CYA Bite wna Sa Sas ae ce atlas 2:8 
Totabweight of dry coal fired (Ibs.). 2-5. 6. iets bp mee ea en et es 3591 
etal ahi tots lbs. \ieet ae iia tua & he ae ee ba eee es ee 438 


Percentage of ash and refuse in dry coal (%) (a) from analyses 17-4; (6) weighed 12 
Total weight of combustible consumed, from analyses (bs.). <1... ++. 0-5-2: 2968 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17625 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.).......-- +. +++ see ee neers eee 17450 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.) ..... . 20720 
Hovur.Ly QUANTITIES. 

pre coal firedsper Hour, (Ibs)... sea agin: eens fey ee sn ee nts eT A 356 
Dry coal per square foot of grate surface per pours (bso) eee «eho otha dene 21-2 
Water evaporated per hour corrected for quality Otsteam: (bss) a... erase sake oe 1728 
Equivalent evaporation per hour from BTC AGi ae Le BO KLOS Ie oo e a idiae a ei oee, hg 2052 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

Pea tiTie STE ACE AMG. er cane ine sun nae 2S) Ootendennle pe ieie o eS Atk ay x Beery Mg 3°21 

AVERAGE PRESSURES, TEMPERATURES, Ere. 
Steam pressure by gauge (Ibs. / 8q. iN.)....... ee eee eee eee tre 109-7 
Temperature of feed water entering boiler Greer EV ge cy Sen yr catego Sa ees CNRS 72-2 
Temperature of escaping gases from boiler (dee 21s) Srey facies oats eerste 8 539-5 
Pressure of draft between damper and ash-pit (ins. of water).......-...+-++++: 0-46 
Percentage of Moisture 1M steaM 622.6 ne ke km cee oh eee ome in ee 1-0 
HorsE-POWER. 

Horse-power developed (Item 15+343)......-..- 000 e eee eee teeters 59-4 
Builders’ rated HOrse-pOWer .c. ct eek eet ee hed oe es Ae caine eps Pine Wie 60 
Percentage of builders’ rated horse-power develdped a3." re tp mone ounaus ates a 99 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

Se atns i LG ieee rs aa npn ot ine We RR ne ee NOUNS ee eS 4-78 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 5:61 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+ Item 5) 5-78 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


TEESE A NIG Tels) te 2 PR a te ee ae a a 6-98 
EFFICIENCY. 

Calorific value of dry coal per Ib. (B.T.U.)... 2-20. . eee 11830 

Calorific value of the combustible per lb. CERES Ui, ieee totes aceeeo, hnere st reas Ae 14010 

Efficiency of boiler (based on eombustible-consmumed) (2)... . co he eae 48-1 

Efficiency of boiler, including grate (baseson -dry coal yeege) :+ 0... koa sok As 47-1 


FLuE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (Ibs.)........... 20 ec eee e eee 22-9 
a y of combustible consumed (from gas analyses) (Ibs.)........ 18-0 
“3 dry coal (from gas analyses) (Ibs.)...........- 220s eee eee 14:5 


Proportion of heat of fuel in escaping dry flue gases (%)-... 06s ee ke eee es. 15-2 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 209. 


Date—July 15, 1907 Trial Number—G.C.T. 12. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine, still warm. 


19 


00 
15 


Tubes cleaned. 

Fire cleaned out and made up with No. 209 coal. Pressure, 25 lbs. 

Fire 13” thick, well burnt through. Trial started. 

Grill in fire door half open. 

Grill closed. 

Fan started. 

Fire sliced. 

Commenced to blow steam under bars. 

Fire sliced. 

6 Ibs. thin, hard, blue vitreous clinker removed in above slicings. 

Fan stopped. 

to 12.40 Fire thoroughly cleaned. 88 lbs. of thin, hard clinker removed with 

difficulty from bars. . 

Fan started. 

Fan stopped owing to hot bearing. 

Fire sliced. 

Fan started. 

Fire sliced. Fan stopped. 


30 to 5.40 Fire cleaned. 105 lbs. of clinker removed. Fan restarted. 


Fan stopped. 
Trial stopped. Fire similar to start. 116 lbs. of ash weighed as raked from pit. 
Blow-off examined and found to be tight. 


CLINKER AND ASH. 


105 Ibs. clinker. 
116 lbs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 12 


Time. 


ee Eee eee, eek) me ipl. a! 'e: Wei e 6 eh em se) Me. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
sampling 
flue 
During Total. gases. CO. | O2 CO 
interval. 

98 98 9°30 5:8 LOS Aes iene 
151 249 10.00 (oy 11-9 0-0 
134 383 10.35 8-1 10-9 0-0 
177 560 11.00 8-8 8-6 0-6 
155 715 Ba OF fo alone cet nal lane ae) MONON ss ce ec 
170 885 11.45 10-6 6-5 0-0 
162 1047 12,20 7:4 13-2 0-0 
165 1212 1.00 12°2 4-8 1-0 
162 1374 eed 7°4 12-5 Q-0 
155 1529 2.03 12°] Cor | 0-0 
166 1695 Did 1230 7-4 0-0 
161 1856 3.03 10-9 6-9 #4 0-3 
160 2016 3.33 10-4 6-6 1-3 
166 2182 4.03 11-2 7-0 0-0 
165 2347 4.35 14-6 3-2 0-0 
144 2491 5.00 10-4 6-8 Q-9 
180 2671 5.30 4.] 16-5 0-0 
181 2852 6.00 13-4 1-4 a:2 
152 3004 6.30 12-5 oo 0-0 
151 3155 6.58 8-6 10-2 0-4 
154 3309 

88 3397 9-9 8-6 0-4 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 12 


es 


12. 


— 
TNO MAMDOvOvo vot S$ SBP PwWWWWNNNMNRR Re bo 


Steam 
pressure 
gauge. 


Draft pressures, 


Temperatures inches of Water 
pak water. apparently 
evaporated 
in 
Tlue At interval. 
Boiler | gases at| Feed In entrance lbs. 
room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
88 415 68 —-05 i DB eis ere 
90 440 68 —-05 — -20 304 
90 435 68-5 —-05 —-25 388 
92 445 69 —-05 — -30 362-5 
93 425 70 —-05 — -20 261-5 
93 425 70 — -02 — -30 302-5 
94 385 70-5 —-05 —-25 460 
94 395 71 + -25 — -30 181-5 
103 745 71 +-25 — -30 241-5 
104 710 71 + +45 —-25 706 
102 620 1125 +-55 —-25 599 
102 485 pal + -30 — -25 753-5 
99 450 70-5 + -30 — -25 211-5 
98 520 TL + -20 —-25 448 
103 660 vA +-30 — +25 238 
103 580 Ypres + -25 — -30 673 
100 540 72-5 +-10 — +25 631-5 
101 585 (2-5 + -20 —-25 401 
102 585 72-5 +-05 —-20 431-5 
105 540 12 + -05 — +25 426 
103 505 71-5 +-05 — -25 431-5 
104 530 ip: +-02 —-25 695 
102 480 72-5 +-02 —-25 284 
102 515 73-5 +-20 — +25 444 
104 505 12 + -20 —-25 o0a°2 
102 510 72 +-30 — +25 A88 
104 510 . +.20 —-25 433-5 
104 480 Ppa) + -30 —-25 534-5 
104 480 rp aes + +25 —-25 260 
104 680 7220 +-45 — -25 497-5 
102 580 225 +-45 — -30 573-5 
103 520 12D + -25 — -30 521-5 
101 470 72-5 +-30 — -30 420-5 
102 420 Tao +-02 — -20 397 
105 585 ta +-10 — -30 88-5 
101 650 72-5 +.-15 — +25 494.5 
100 530 72-5 +-10 — -30 510 
100 530 43 + .02 — -30 682 
98 555 2-0 0-0 — -30 ot 
98 500 71-5 0-0 3 449 
95 465 2 0-0 -30 388 
99-8 522 71-6 +-15 —-26 |17,581-5 net 


a ahr 
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SUMMARY OF OBSERVATIONS 


Date—July 15, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.15 a.m. Ended—7.15 p.m. Duration—600 mins. 
GENERAL. 
WLETNGO Ot BEDI reat sor. 312,.6s Sues sees are ee Hand-spreading on alternate sides 
TG -OUOIALL Ne CEPA Masel kata cA OWS tall Paste ole acu y's t Natural and forced 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907. 
Fresh water, July 4. 
a CCLG AON IER 8 oa.) Sts Foc ke aut gs ids eye Mie te RO Oe Meat plea ws 7.10 a.m. 
PROM Re LT ne ea ator See esa ty Senne Shaka 7.30 a.m., 12.32 and 5.30 p.m. 
FUEL. 


. No. 209—Minudie Colliery, Minudie Coal Co., River Hebert 
Kind of coal... Hea Co.,N.S. Over 2” screen and picking belt. 


: . C=68-2, H=4-6, S=6-3 
Analysis Of dry coal by weight (9%). 22... ee. se eke. ‘N Si MO =o Ach a1 0 
SPATOPINURVSIUeIOL ULVACOal Bibel DEM LO sictec ere soe disse) pom oks nwa b Meee oh 12600 
OTM ICCHILIBCOMIEIRA ITC aI Lacie wolncal'y olcuttna ois dithne hughes oe GR ed we whew 3-5 
Pie ion Cosi mirecbal Oe.) tA grant ais Sane wits ees Oe Mee 4 they ey oh ale ae shard bo 3397 
ombud ewnatter in ashe and clinicer, (7) ares eo peo ee os eee 14-2 
Neier ROLROI erat tr te memenree PReee seat eo iy ei oy Cee ee 299 
ye Cette ied it ic lop ernn errh tea mee een er aa SAMUI SUR EELS ane 116 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water) fe EEE IE leclie URES | PST Spen ORO ee Ce +0-15 

DOVE cma aor h baie eign Eee tk eee: Per tes a en ee Mleree —0-20 

+ at damper “ Ry OL ele a IOS a COR fk ti Selatan —0Q- 26 

POUT ESOL Cai poby ODEiIN Sy tates: Rie tie coos 4 i ek wR Le Uae wel Rawle Full 
PetGracure.O1 fir Oller MOUSGHCIE yaa oe arcs ewok aed P Seen as Patties 2 99-8 

PtH PET AUTOM Ls fa Be cree RG Oe SES LIL e Ris eae hee EP ER ea 522 


Analysis of dry flue gas by volume (%)..CO.=9-9, O:=8-6, CO=0-4, N2=81-1 


WATER AND STEAM. 


Peeriperature miiocw. wabers(, Ls ane oe de tee Pte Mle lop heaceae aul ae 71-6 
Total weight of feed water corrected for difference of level (Ibs.).............. 17581 
Wises levenin vaugesastart Inches) mye hs ree ai eo ca Ge aes Gols waalp eke 53 
Ryeernlowe aT Pao es di nikIsn(INIGOER) lil. oo eta hs eliacoss cane bonus pre aea 4 ker 6 zs 
Correction for difference of level included above (lbs.)...................0.. 47-5 
reat nressure iv. Caure ules Her SU salivrcuis fauis Oo.n J eaveta hv avvcg-nles Ss. n Fadel aes 112-0 
MST eivet Cie CACHING TEES ue oc as cis race LARS la ot ah pe head eusioue anaes aes eh Pe 29-82 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.).................008. 14-2 
Pemiperasuer ii aveaniweamirimeber: (Mus craw sume eile w)l suse Paes aby ee sae 278 
Notes. 


Fire sliced 11.09 and 11.25 a.m., 2.20 and 4.19 p.m. Air admitted over fire from 9.20 to 10.25a.m. Draft 


forced from 10.55 a.m. to 1.46 p.m. and from 2.50 p.m. to 6.35 p.m. Steam blown under grate from 11.10 a.m. 
to close. Clinker thin, hard, and adherent. Weather fine, still, and warm. 


{Rixed(carbon:.... «+ > 4. Fr 
Proximate analysis of dry coal by weight % Shee MALUGE oe eee Blo 
Ene ee eter em cre uahe 11:0 


83—11 


a 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 209. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-88. ~ At finish—29-76. Mean—29-82. 
TOTAL QUANTITIES. 

as) eh 0 ee ee ce OR SAN AL reee Mr Wea AWM ES Poa: Eyre 15/¢/07 
Duration ef trial thours).ae) —. ox.! fee ae bere eS ore eer, cere re pee ee fae 10-00 
Weicht-of coalas fired {lbs.)) . iti. .ee ete oe ae tee oe ie eee te 3397 
Percentage; of moisture in/toal’as fired (9G) 2 a0 mcs aye aoe eee 3°5 
Totaloweight of cry coal fired. (lbs. )oeaian Ga eat het ee te oe ontt 
Totalwesh and reruse (lbs: iy. eke t accsne mnt Beek tere el le woe eek ee bee eer 415 
Percentage of ash and refuse in dry coal (%) (a) from analyses 12-8; (b) weighed 12-7 
Total weight of combustible consumed, from analyses (Ibs.)................4. 2857 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.)...17581 
Equivalent water evaporated into dry steam from actual feed water 


temperature. and doller pressure (be): saath vein ce On one ah te eae 17410 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20680 
HourLy QUANTITIES. 

Dry-coal fired per: hour: (Ibs.)2 2.2: ee oe Cee eee re PAT Gre 
Dry coal per square foot of grate surface per hour (Ibs.)............-..++---- 19-5 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1741 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2068 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (Ibs.)........ Wa te sy ear OE ne ted tees yet A ARE « 3°24 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by, zauger(bs.7/ Sq: iN.) ee om tents eee eee 112-0 
Temperature of feed water.entering boiler (deg. F.).........:., 00sec ees enee 71:6 
Temperature of escaping gases from boiler (deg. F.)i yin wa gean cc cae 522 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-41 
Percentage-of moisture in. steams. 2. irs ee a ee ee 1-0 


HorsEt-PoweEr. — 


Elorse-power developed -(ltemois = 345) oa save mates las ia ey sete ee 59-9 
Builders’ rated: horse-power es sco = taka oon ae ee te 60 
Percentage of builders’ rated horse-power developed................6..0000e- 99-8 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(CTeera:9 Sever) i's Be Aare ee te erect ean nee a are ee 5-18 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 6-09 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-32 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


Ghermn \s1 GeriB) 6 2c ea, ee eae wie Berane eee are ae ice NU Ne ee a Seam 7-26 
EFFICIENCY. 

Calorifie:-valueotairy coal.per lb. (Berl Ui) 6 oid eter nes Meee rege 12600 

Calorific value ofthe eombustible per. lb: (BV DU ow een ane oe ee nee 14170 

Efficiency of boiler (based on combustible consumed) (%).............6.0045 49-5 

Efficiency of boiler, including grate (based.onidry Goal) (Yeh: Sakae te eae ae ane 48-5 
FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)...........-....-.---0-- 24-2 

Mt of combustible consumed (from gas analyses) (Ibs.)........ 18-9 

a dry.coal (from @asanalyecs)s(bs yen etaee eee eee 16-5 

Proportion of heat of fuel in escaping dry flue gases (%).............0.-0005. 13-3 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 10. 
Date—Aug. 12, 1907. Trial Number—G.C.T. 22. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather warm and wet, clearing 9.30 a.m. B.and W.No. 1 boiler working. Robb boiler shut down. 


Boiler emptied 10/8/07. 


Time. 


12. 


.30 Fire cleaned and remade with No. 10 coal. Pressure, 10 lbs. 
.00 Tubes cleaned. 
00 ‘Trial started. Fire 2” thick, some green coal, much flame and smoke. 


Grill in fire door half open. 


.83 Commenced to blow steam under bars. 

.53 Fire sliced. 23 lbs. of thin, hard clinker removed. 

.84 Fire sliced. Fire about 6” thick. 

.28 to 12.35 Fire cleaned. Steam jet stopped. 152 lbs. of hard, porous clinker and 


cinders removed. 


.46 Steam blown under bars. 

.45 Grill closed. 

.03 Grill half open. 

.32 Fire cleaned. A thin bed of fuel on top of 4” to 5” of clinker. 232 Ibs. of clinker 


and ash removed. 


.00 Trial stopped. Fire similar to start. 137 lbs. of ashes raked from pit. 


Blow-off examined and found tight. 


CLINKER AND ASH. 


407 lbs. clinker. 
137 lbs ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 22 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling we 
flue 
During Total. gases. CO2 | Os | CO 
interval. 

Start 9.00 a.m. 
EY eee rc Sh bat vlna sp | 234 234 9.25 6-0 11-6 0-4 
AANA Pee Seiad a, 200 434 10.90 8-0 10-2 0-0 
ENS kare ek Ae ere ee 8S wenn 161 5095 10.32 7°8 10-4 0-0 
DUE A Ls Bg IA sem o VR okie 201 796 11.02 15-4 3:4 0-0 
Ete hae? Sita. Sikhs 201 997 11228 9-0 10-3 0-0 
SR ea Ale vs tag tnt ols 179 1167 11.52 8-6 11:3 0-1 
22 CaS ORS ae 152 1319 12.27 6-6 12-6 Q-2 
LGR 4’ Seay ee ee 174 1493 12.55 5:6 14-4 0-0 
(le Aen the te ocd Age 169 1662 1.25 8:8 9-3 0-7 
VEE el RRR ie Op Oe 182 1844 1.55 11-0 8:8 0-2 
IIS. tee ae. ee aN a Til, 2015 2.29 6-8 12°7 Q-1 
MS Real sr as “e514 164 2179 2.58 6-9 12-7 Q-1 
J a a ae 166 2345 3.30 5:2 15°2 0-0 
OS 8 ESS a ne area 187 2532 4-00 14-6 4-6 0-1 
0 i ae ar 187 2719 4.25 13-7 14-7 0-4 
Lo 171 28390 5.04 11-4 6-9 0-0 
[ES oo | i 176 3066 5.20 9-4 10-3 0-4 
ee) i 173 3239 5.53 6-4 13-6 0-0 
a 6 168 3407 6.25 10-2 10-4 0-3 
ps! a _ 190 3597 
BPA 168 3765 9-0 10-7 0-2 
Ce eo 16 3781 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 22 


MWODOOOMONOOEP ERE RPWWWWNNNNHRH EH 


Steam 
pressure 
gauge. 


Time. 


Ibs. 


per 
sq. 1n. 


a 


Temperatures 
Seite 
Flue 
Boiler | gases at| Feed 
room. |entrance| Water. 
to flue. 
89 478 75-5 
88 500 75-5 
91 525 a 
92 540 75 
92 580 74-5 
94 520 Lo 
94 460 We 
94 460 hae 
96 600 74-5 
96 740 74-5 
95 620 74 
97 650 tard 
97 580 74 
97 550 73-5 
97 520 73°5 
98-5 575 74-5 
98 675 74-5 
98 650 74-5 
97 625 74-5 
98 590 74-5 
100 570 74-5 
100 580 74-5 
100 520 74-5 
100 535 74-5 
100 510 74-5 
100 500 74-5 
99 480 74-5 
99 550 74-5 
98 700 74-5 
98 675 74 
98 650 74 
98 610 74 
99 650 74 
97 530 74. 
97 500 74 
97 560 74 
97 550 74 
98 570 74 
97 650 74 
96 615 74 
96 650 74 
96-0 510 74-4 


Draft pressures, 


inches of 
water. 
At 

In entrance 
ash-pit. | to flue. 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05.| —-30 
—-05 — -30 
—-05 —-30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
“— +05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 
—-05 — -30 


Water 


apparently 
evaporated 


in 


interval. 
Ibs. 


OVO’ Or Or 


cen 


net 


SUMMARY OF OBSERVATIONS 


Date—Aug. 12, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.00 a.m. Ended—7.00 p.m. Duration—600 mins. 
GENERAL. 
PCL GOROUACORINGY watson hy ve ogc as eee pew ene = Hand-spreading on alternate sides 
Rep rere EER EUnet tee os eh goes reg ee cian Ge cian w insoles eee She genet vel ala ia Natural 
3. Condition of boiler and date of last cleaning....Thoroughly cleaned June, 1907. 
Fresh water, August 10. 

PS ariel MONS coer a eC Mara a int a arh ta) ed, cual, oul Deg maw oe Siew oe 8.00 a.m. 
SOMME RCL TiULN ern mths ote. oUare ©, cious 6h Sys, 4 eae Sis we alae cas 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL. 

. No. 10—Joggins Colliery, Canada Coal & Ry. Co., Cum- 

6. Kind of coal ............ Stan Co., N.S. Over 2” screen and picking belt 
7. Analysis of dry coal by weight (%)...........0.e00ee: (wa a a ee i: in , ao z i 
RCE latina Ob Gly COaltieal Uy Per ID sales a esis Pads ch ea deena awe 11590 
MEN IFeT Ir CON AST OG 6 etre ca, site ja ataia syerco teste cuted ew ap lewd Sky cea es 2-0 
10. Weight of coal fired (Ibs.) ......... Bee oer RRO ee a a Pe LN Rt 3781 
Pim OInOUSTI DIG MmaLecr In ast and Clinker: (0 p)i.c cee oc tls de oes een d oo wes 13-4 
enV tse cite Vi eras Cis) cepts es fae an merce alco hla (actin ay [ad win Sealg 8a, Sh arnute dog, Sh naeceeat 407 
Dey le Ute Teta LG) eh acs Seg ee lee td teiae sole esl SCOPE 5 wees sak YS Aa spats 137 

AIR AND FLUE Gas. 
i Amer Atipressure under fire: (inches of water)) 9.120. F.0. tea ciriaye ae dete degn tle es —0-05 
15. above fire ‘ Bede iti outa Sram che Ted eit tues": Sey oth bay We gee be —0-25 
16. f at damper “ Ge AES A EOE eee eee Gee ON Laren eae —0-30 
MMO CIIGE OL MC ATI CIM) PCDIDO iy: ko cicralslacg-Cae ete oe Suess aids elon sala ool be teak Wess Full 
fee Cenipern tire olin Donen DOUsE Gels) 25 oly oer oe Sete ideal gis = coda wate Sa 96 
POLE CIN eC AL UTS a nn een. irae uit eek sre bovis ei stecile w sto a Maat sewer ad, snes 575 
20. Analysis of dry flue gas by volume (%)..CO2=9-0, O2=10-7, CO=0-2, N2:=80-1 
WATER AND STEAM. 
MEIC ETS re Ol ce Water coke cay, < re sa sites oe oie eee masons eae te Se ane Rae 74-4 
22. Total weight of feed water corrected for difference of level (Ibs.)............... 18233 
me Wace lever in) alive, ab Start «(INChOs) ie a. eer a hee nce ose weal. ane Bel et 375 
Oieme yy reitievel ime ntive: at) Apish (INCHES) ee eet ese ok os eles cs mcperegly bh Cots dete 35 
95. Correction for difference of level included above (lbs.).................000000- 9-5 
PME SCAT pros c y eave (loc. Der SOL IN Wc or ra. vedere ce gee pec eed oe eile 108-8 
oO eesharometer reading (Nches). 2. 6d. . o..ad cede ane ee RPh rer hae ith ee Pycakt 29-48 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...... 0.0.0... eee eee 23-2 
Pome einpcen ure i steam calorimerer: (Ho). oes cies eo hema Caw eee aie at 290-5 
Notes. 


Fire sliced 10.53 and 11.34 a.m. Air admitted over fire throughout trial. Steam blown under grate 


from 10.33 to close. Clinker hard and porous. Weather warm and wet, clearing during morning. 


(Hirxen CAT OOlNe ss ie sat: 44°8 
Proximate analysis of dry coal by weight % {Volatile matter........ ree 
CUR eaca, st char nee men Par ae . 


_ 


nO 0 eh ee 


166 


SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 10. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-53. At finish—29- 44. Mean—29- 48. 
TOTAL QUANTITIES. 

ERY NP orn Go ant) Pe ene Weary gern Mtr rine Meee orihe ee mor Behr cacti 0.6 (a. 12/8/07 
Duration of trial; (hours) ¢.55 Fes 6a Fy oe oe a yee ee Ok ee eer 10-00 
Weight oftecalag fired (lbs). c0.00 002% Sie lee ie hee tea es 3781 
Percentage of moisture in coal as fired (%).....-..5 2. cece eee ene eee 2-9 
Total weight of dry. coal fred (1bs.) Alice <2). - 026.) cece kee eee eee 3671 
Total”agh ana ‘refuse: (bs:) he pai. cii ees cam a he A We Se ens ne alee ince 544 
Percentage of ash and refuse in dry coal (%) (a) from analyses 21-5; (6) weighed. 14-8 
Total weight of combustible consumed from analyses (Iba je... eee ae eee 2882 


Total weight of water fed to the boiler corrected for difference of level (Ibs.) . . 18233 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture and boilerspressure-(bS.))eis ane fen in ee se ee ee eee 18113 

Equivalent water evaporated into dry steam from SCh Abe.) 2 el LOS) bane 21410 
HourR.Ly QUANTITIES. 

Dry coal fired pers hour (bs). J... hens et aec es tees See ee eee ar 367 
Dry coal per square foot of grate surface per hour (Ibs.)........... Prichtt ek eee ate 21-8 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1811 
Equivalent evaporation per hour from and atv2125 sos) ys eee ee 2141 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heatin® suriace (lbe.); fs.) Yai. ios oo cen feu ots ee er ea 3-35 

AVERAGE PREssuURES, TEMPERATURES, ETc. 

Steam pressure by gauge (bs. / 6q. imi) ono tne es 0 en 108-8 
Temperature of feed water entering boiler (degol:) tert a ee oir 74-4 
Temperature of escaping gases from boiler (deg/ 1)... . 2272.01 eee es 575 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-25 
Percentageso! morimtirevin: stanm caateyckl <1: Cola ni rie erate cer ee ee 1-0 


HorsE-PoweEr. 


Horse-power developed (Item 15-345) 0k eee cee ee 62-1 
Builders’ rated: horse-powers ace Ste eae in sR ee oe ee ote ee eet ee 60 
Percentage of builders’ rated horse-power developed. ....................04. 103-6 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

(ltem 9. Ttémig) 2 ose ee aeocty: Soe Ce ae alee er eae 4-82 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11~+Item 3) 5-66 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11~+Item 5) 5-84 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


CTtemiet = Ltert.8) 22.6. ceieccqee = ane RR tins pe nen eters Sees ee ee 7-44 
EFFICIENCY. % 

Calorittie-yalueot ory coal per bo (BSUS 2 ony eee ee ey ee 11590 

Calorific value of the combustible per lb. (B.T.U.)........ OME EL: FOR te Ps 14220 

Efficiency of boiler (based on combustible consumed) (%).................-. 50-6 

Efficiency of boiler, including grate (based on dry coal) (%)............ eee evn! 48-7 

FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)........................ 27-0 
as eS of combustible consumed (from gas analyses) (Ibs.)........ 21-8 
ry + dry coal(irom. gas-analyses) (lbs.) cert ee ec eee lies 

Proportion of heat of fuel in escaping dry flue gases (%)..................... 17-0 


NU 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 210. 
Date—Aug. 13, 1907. Trial Number—G.C.T. 23. 
OBSERVATIONS OF GENERAL CONDITIONS 


Notes. 


Weather fine, breezy. B. and W. No. 1 boiler working. Robb boiler shut down. Coal cokes when fired 
A good deal of flame. Fire kept 3’’-4’ thick. 


Time 
7.35 Fire cleaned and remade with No. 210 coal. Pressure, 100 Ibs. 
7.57 ‘Tubes cleaned. ; 
8.55 Trial started. Fire 14” thick, well burnt. Grill in fire door half open. 
9.55 Grill shut. 
11.038 Grill half open. 
12.31 to 12.40 Tire cleaned. 80 lbs of cinders and thin} hard clinker removed without 
difficulty. 
4.30 Fire sliced. 
5.33 to 5.41 Fire cleaned. 86 lbs. of cinders and clinker removed. 
6.58 ‘Trial stopped. Fire very similar to start. 97 lbs. of ashes raked from pit. Blow- 
off examined and found tight. 


CLINKER AND ASH. 


166 Ibs. clinker. 
97 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 23 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue : 
During Total. gases. COz | Or | COs 4 
interval. 
Start 8.55 a.m. 
HR is Oe Ro ear 208 208 9.20 4-4 14-5 0-0 
et: Be A ae ee ara 156 364 9.50 8-4 10-8 0-0 
ES ig eae Se a a 176 540 10.25 9-4 9-1 0-7 
DT POA rsa has ok OM oe 162 702 10.50 8-6 9-8 0-6 
ML ges Pm ate gen rst bard i hag 164 866 tle22 9-0 11-0 0-8 
Ne Rel ie ata tot ees 194 1060 11.54 7-8 11-2 0-6 
OLAS |W en Se. eRe ae eae 179 1239 12.22 6-1 13-8 0-4 
NS Mel ay. bie cbbe ak he 201 1440 12252 10-2 7:8 0-6 
“1 a 5 en eae 162 1602 122 8-4 10-8 0-4 
US A ope oe Se 195 1797 1.54 9-3 9-3 0-7 
2 Ae a a rr 172 1969 2.35 8-2 10-8 0-6 
BO ab vt 180 2149 3.08 9-0 8-4 1-2 
es oi. 3 161 2310 3.35 6-8 13-0 0-2 
5. Gl 180 2490 4.05 8-4 10-0 0-8 
OO 195 2685 4.35 16-2 4-0) 0-2 
RS a 154 2839 5.06 8-6 8-4 1-3 
er ey a, 185 3024 5.35 5-4 13-8 0-2 
LOS 172 3196 6.03 13-2 4-8 0-8 
ie elon OMe 153 3349 6.28 10-7 8-5 0-2 
8-8 10-0 0-5 


DOOOMNONIMNOBD EPP WWOOWNNNNRRRe 


OBSERVATIONS MADE DURING 


Time. 
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BOILER TRIAL No. 23 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. pe se water. apparently 
evaporated 
in 
Ibs. lue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. ash-pit. | to flue. 
to flue. 
106 86 D2y 73 — O71 ft S0 ote oe eee 
118 86 500 1360 —-07 | —-35 341-5 
101 87 550 (E585) —-07 | —-35 556-5 
105 88 540 73 —:07 | —-35 458-5 
122 89 540 73 —-07 | —-35 496-5 
122 89 500 73 —-07 | —-35 496-5 
119 90 515 73-5 —-07 | —-35 515*5 
101 89 A95 73-5 —-07 | —-35 666-5 
113 90 A80 74 —-:07 | —-35 414-5 
106 90 465 74 —-07 | —-35 449-5 
108 90 450 74 —-07 | —-35 495-5 
110 90 465 74-5 —-07 | —-35 471 
113 91 440 74 —-07 | —-35 359 
119 92 450 73°90 —-07 | —-35 288 
119 89 435 ia2D —-:07 | —-35 338 
119 95 450 73-5 —:07 | —-35 267-5 
120 90 510 73°5 —-07 | —-35 355-5 
122 91 580 74 —-07 | —-35 528 
114 91 5oD 74 —-07 | —-35 521 
119 91 510 74 —:07 | —-35 512 
114 92 550 74 —-07 | —-35 473 
119 91 600 74 —-07 | —-35 535-5 
122 90 580 74-5 —-07 | —-35 577-5 
120 90 500 74-5 —-07 | —-35 469-5 
119 89 480 74 —-:07 |} —-35 454 
iio 88 460 74 —-07 | —-35 447 
118 89 450 74 —-07 | —-35 437 
113 89 450 74 —:07 | —-35 335 
122 89 460 74 —-07 | —-40 407 
103 88 A75 74 —-07| —-40 489-5 
108 87 450 74-5 —-:07| —-40 338 
123 87 620 74-5 —-07 | —-40 403 
108 87 465 74-5. —-07| —-40 534 
98 87 435 74-5 —-07| —-40 388-5 
118 85 440 74 —-07 | —-40 249-5 
107 91 465 74 —-07| —-40 391-5 
122 87 520 74-5 —-07| —-40 326 
121 87 525 74-5 —-07 | —-40 550 
122 86 560 74-5 —-07 | —-40 450-5 
120 87 490 74-5 —-07 | —-40 442-5 
111 84 530 74-5 —-07 | —-40 552 
114-6 88-8 499- | 74 —-07 | —-387 |17,691-5 net 


ee 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 18, 1908. Boiler—B. and W. No. 2. At McGill University. 
-Commenced—8.55 a.m. Ended—6.58 p.m. Duration—603 mins. 
GENERAL. 
DIGINOULO i SLOT etl pom eae ah ea Hand-spreading on alternate sides 
Pee OM (ALE e CT Ta yey mer Toe nk Pa a, Ratt ctr eS, ote y Natural 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907. 
Fresh water, Aug. 10. 
SUG eal CMMI TD ae I eT Wt eed ora Ao A mei, Bed dato alth PEG Y RES ire 
PORE IV CL tere anne 3! eye tae Ailes + ia cide Gio disse os 7.35 a.m.,12.35 and 5.35 p.m. 
FUEL. 
. No. 210, Joggins Colliery, Canada Coal & Railway 
Kind of coal......... Be Cumberland Co., N.S. Over }” screen and picking belt. 


C=70-3, H=4-9, S=4-8, 


Analysis of dry coal by weight (%).. N=0-9, Ge ais Ashe 10. 3 


ea oriieavalie-ouury coal Dob. U e DET cctanc ie os ve) Pic oak, | ee 12740 
PA Ise COR oSrUred (i Jw ey ims vices bus oh oo oa ee PRE Se See 3°8 
Puen morecoaishiren (Oa hated ites Se one emo us hn, I Ne Vdaeulom ee eee eas 3349 
Pombustiplewmatter mash and-elinker: (9) a0) oe). 22 oO. ol eR eee le 14-6 
PverUetGlecin kK erat [15a ee en Le ete arta rare be IG fg eal ea el ie 166 
Weight CLE Siael tien er Score ora Ras. Set AMI eon raed tga ee i 97 


Arr AND FLUE Gas, 


Air pressure under fire (inches of water) [ae DAES a Bre rae Uc oyeagacdl fg te tare oy —0-07 
DOV GLa Cse tiie crams eke swe att NAR td teamed As eee Ub eg —Q-29 

at damper ‘ SEE IU De Cate Ee oo ic pa Be aig an OES gaa —0-37 
IMU COLAC AI eROMeIIN gs stant ter te, ce Go eri gan Ri eae, Various 
PeomneragureqietirainOOuer HOUSGHa le) ite, om amt Oooh or ee taleh ole hoe. 88-8 
PaMeeLemiperavureta la) teem eet toate ei ek he ee ete 2 Nee 499 


Analysis of dry flue gas by volume (%)..CO2=8-8, O2=10-0, CO=0-5, N2=80-7 


WATER AND STEAM. 


SOURTIGER LUT O, Or IO WAtOE (eB Nor peer iu Wires tor (5 Car a «yee, Ge teek Ye eee 74 
Total weight of feed water, corrected for difference of level (Ibs.).............. Meds 
Water level in gauge at start CUR COES Ieauieaect ratat Mir anita cis earn aptiietiay tel lato ee 43 
yo LeLMeVvel irr nucoratennisn? (INChes) creer 0. aires UY Meo SH Neb er le ee z 
Correction for difference of level included above (Ibs.)....................05. 0-38 
Steam pressure by gauge (Ibs. per sq. in.).................. Se es ye ae 114-6 

Par OOleler FOCtiimer Cues tow yt ie o Diba ts a eal Sai a te ol es Re eal 29-58 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...............0.000. 20-3 

itera resi SLeuieGriOLLetel (ks) natalia icy Wee. AS Ae tk ake hoe ae 289 

Notes. 


Fire sliced 4.30 p.m. Air admitted over fire throughout trial. Clinker thin and hard, removed without 


difficulty. Coal cokes readily and burns with much flame. Weather fine and breezy. 


Fixed carbon......0.... 51°6 
Proximate analysis of dry coal by weight % eens: matters. css. s 38°1 
8 


— 


eS OO OO Phe 


170 


SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 210. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29-56. At finish—29- 60. Mean—29: 58. 
ToTaL QUANTITIES. 

PAL ech TIAL Ck ga ie So pehivedhy phasor ee Se a a AR ian oi ara 13/8/07 
Duration Of trial (MOULE). nokwer: ler pee ae gga ere Se ea 10-05 
Weight of coal as fired (bs). Geis gs eee eee Oe re: Oe ae 3349 
Percentage of moisture in coal as fired (OGyses wed: bk ee ene eet Oeics ee 3°8 

Total weight of dry coal fired (Thos) Ae Eye Corer Oe ea ee rae Ra 3222 
Totalash and:refuse (bs), c.8) operon ates ae? een es rarer ok 263 


Equivalent water evaporated into dry steam from actual feed water tempera- 


fare and boilenprecsure. UDSt seme ayer os liar ek eae cs nee on mney 17558 

Equivalent water evaporated into dry steam from and at 212° F. (bs.)..... . 20820 
HourRLy QUANTITIES. 

Dry coal fired per hour (igs) O55 a eure eee re nce ete ar nt ea hee 282 
Dry coal per square foot of grate surface per hour (lS) steht dant Ge aabek came ee 16:8 
Water evaporated per hour corrected for quality of steam (Ibs.).......-..++-- 1747 
Equivalent evaporation per hour from and at 212° F. (bs.)......-.--.--+++-- 2072 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating suriace (IbS.).; scsi.) AS eters mR are neo a es eg eee 32 


AVERAGE PRESSURES, TEMPERATURES, ETC. 


Steam pressure by gauge (Tiss f, Sq. Ane) es etre eee ie eae eee 114-6 
Temperature of feed water entering boiler (deg. FF.) i... 3 as. 2 ae ee 74-0 
Temperature of escaping gases froin boiler (deg. F.). 22 ...-.05 2: e ee te seen rises: 499 
Pressure of draft between damper and ash-pit (ins. of water)........--+-+++-+:: 0-3 
Percentage of moisture in steam... <00-)). 25 25 see ates element saa a 1-0 


HorsE-POWER. 


Horse-power developed (Item 15 B4b SS a ea seth i otis or eing eeeees 60 
Builders’ arated, horse-powermanwr we epee Pe eee = 1a ee eisai , .60 
Percentage of builders’ rated horse-power developedes. a) se aia eee ame 100 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Tterm.0 + Thent.8),. jeswlte stare a enti bie’ fhe ca aie ie nn cet 5:28 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 6-22 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11 Item 5) 6:47 
Equivalent evaporation from and.at 212° F. per lb. of combustible consumed 


(Themel + ltery'8) 40.25). 0s \ 2 oye te een erg eck aos eae ta a 7-37 
EFFICIENCY. 

Calorific value of dry coal per lb. CBIR AY gee hee ieee oa oe ee 12740 

Calorific value of the combustible per Ibe (BATU es bk Goi sae ie Be eee 14210 

Efficiency of boiler (based on combustible consumed) (9952) ee Mes oa 50-1 

Efficiency of boiler, including grate (based on dry coal) (%)...-.0-+ eee reese 48-9 
FLuE GASES. 

Dry flue gas per lb. carbon (from gas analyses) (Ibs.).......--.2+.0+.-: foe 26-7 

i of combustible consumed (from gas analyses) (lbs, ete gee 21-4 

a 3 dry coal (from gas analyses) ((lba;}e co. ee ons. eee 18-8 

_. Proportion of heat of fuel in escaping dry flue gases (%).....---+seeese reese 14-5 


GRAPHIC RECORD OF BOILER TRIAL. 


+7, 


Loh, ea 


f_ 
en 


PALS EUVAE 
POvNOs PHA £4. 


$_@ (@ (g@ 4 
4s 


BOLtR GAVEL 


PECCERE 
Beene 
u Hi¢ 


Pere rt 1 
4 PL able dtd onl 


S 
D 


oF 


, Bares aes 

Barons aem 
FCCC Lt Le Na 
OC NER SPP 4snnan 


(| SOR RE ROA 
ee eS 


AUERREEI SEERA 


v 


Eb DSP eee es. 


Sane 


FAMAEM«MEIT 
$go, £70, 
BE 


PTT mT TT TT 
PT TMT TTT 


re 
BI 
a 
aa 
ac 
aS 
cy 
Sh 
ail 
cy 
ud 
Zit 
i 


Snr 
CCC elt lela le 
an97 40 
| | | RA 
fe 


TIN Tt IS 
a8 


& 
GR SOP aRaea 


Abb Sao 


OAmMPER eFemine 


WATER. 


i 


INGEMES OF 


Aprenvix II, Vou. IV 


men ee 
Sti] BAVSGTSAR INLRE 


SSS 


. mets MES ME. db 4h eR. sol. toe 


SE CYE Tie: See ie eo | 


SSS Ss 


me suaisnis I aeIP 
- nay oS eer ee eX ee ee —_— 
| 5 _CCEE Se 


< ee? Se eee ees ” 2? 1 


Gn) ME) RF 9’) ei 1 


Ges See Pe es 


er el. 


ie. “ss ees 


AA '< 


<i & (ee ei. 


ans 
mae i ie 


f~ Ami ee 


a 
= 
As 


a 

% 

J 
“i 


- 
& 


s 


th ile, he 


ad 
aod 


4 
1G, 
+ : 


Wr-we 


a} 


— 


* 


. = 
3 
- 
4 - 
3 , 
e 
> j ; 
=z. y 


ti ie 
a HL) 


or 


PREV VUEPUM Ce CPt VES 


at Ath OM & RAM AM OR 65 1% 


Pertti 
fp ame. 
SS sGSRRERRUNEERES**: 


“7, 


eA 1 La 
MiB LUMI 


ae, “soe 


SV VIER TY 


Bead 


Det TUNA DPS EET PATS 


) PC Stee ee 
. Reet os ee ae ee 
>i 4 +. “Si md Es =e j ns : — wa = 2 » en RE Tl ite ay - . ier P| 


7 
ad 

Ps 
i 
2 

¥ 

9 


GRAND LAKE COAL FIELD. 


QUEENS CO., NEW BRUNSWICK. 


171 


NINOUOT HP PWD 


173 


TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 11. 


Date—June 28, 1907. Trial Number—G.C.T. 5. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Small fire in B. and W. No. 1 boiler. Weather clear and still. Two sacks of coal burnt before trial. 


45 


.30 
.00 
05 


Fire raked out and remade with No. 11 coal. Pressure, 50 lbs. 
Tubes cleaned. 

Small fire lighted in B. and W. No. 1 boiler furnace. 

Fire raked over and a little clinker removed. 

Trial started. Fire 3” to 4” thick, considerable flame. 

Fire sliced. 

Fire 10” thick. 4 lbs. of blue, vitreous clinker removed. 

Fire sliced. 

Fire sliced. 8 lbs. of clinker removed. 

Commenced to blow steam into ash-pit. 


to 12.13 Fire cleaned. Clinker adhering closely to bars. 65 lbs. of clinker re- 


moved. 
Fan started. 
Fire 13” thick. 
Fire 14” thick. 
Fire 11” thick. 
Fire 9” thick. 


.25 to 5.31 Fan stopped and fire cleaned, 119+60 lbs. of clinker and cinders removed. 


Fan started. 

Fan stopped. 

Trial stopped. Fire 4%” thick, but very little flame. 
93 lbs. of ashes raked out of pit. 

Blow-off examined and found tight. 


CLINKER AND ASH. 


256 lbs. einker. 
93 lbs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 5 


—— =e 
—— 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO. Or CO 
interval. 
Start 9.00. 
OT Set eee ok Co tal yea 169 169 9.15 6-2 11-8 0-6 
ODA Gea getline wean Man 6 Mees 167 336 9.45 6-2 12-0 0-5 
10321 aie eae eae eat 172 508 10.15 7-9 11-1 0-4 
i AD her ASP ACen At ere 170 678 10.45 10-2 8-0 1-1 
| I Ee 5 a RN A Ae 188 866 11.15 6-9 12-6 0-2 
POO oie Seieee res ce ec eie 183 1049 11.46 7-0 12-9 0-0 
(W Goto pepe LRU A ne hme ig 175 1224 12.30 11-3 Cid 0-4 
Las te EA eee 183 1407 1.05 9-6 9-0 0-6 
OS Ao ate eed nintai Sais 177 1584 1.33 8-7 9-9 0-6 
SL IRE. 5h, SOG OR CO etd SRE 194 1778 1.59 9-7 7:4 1-3 
TOA rae a a Seria. ee WIE, 1955 230 10-7 7:7 0-4 
ALES, SES ORM eae iaieal ees ees 180 2135 2.58 10-1 7-3 0:2 
FW dy i aa CBR Reo re eae mn rect 180 2315 3.30 8-4 10-7 0-0 
iy Gay Re, VR a Ra re oo ta 160 2475 4.02 10-4 9-0 0-2 
ay IRIN) MAE ote orale eee 203 2678 4.30 Ved 8-1 0-6 
TE AW Pay UL, re 188 2866 5.00 9-3 ior d 1-9 
OF ee eRe se epee hds: 179 3045 5.45 9-0 9-0 0-6 
FLAWS RARE oo tn rece GS pe gah 59 3104 6.18 8-8 10-2 Q-1 
6.47 12-2 6-0 0-8 
9-1 9-4 0-5 


OBSERVATIONS MADE DURING BOILER TRIAL No. 5 
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Draft pressures, 


inches of Water 
water. apparently 
evaporated 
in 
At interval. 
In entrance lbs. 
ash-pit. | to flue. 


Steam 
pressure Temperatures 
gauge. sa oi 
Time. 
lbs. Tlue 
per Boiler | gases at | Feed 
sq. in. | room. |entrance| Water. 
to flue. 
RUSE Cte es ay aoe 109 91-5 410 68-5 
(Coad Ion ae eae 110 91-5 400 66-0 
iGo Ue une ae 110 92-0 380 65-0 
PEN, gee kA, 112 92-5 370 65-0 
i EG ee rae ae + Oe 113 93-0 370 65-0 
US Ee eee 107 95-0 357 65-9 
(4 Da] Oe nae eee 98 95-5 365 65-95 
EY ee 123 96 425 66-0 
LEA US RASS ae vara 102 96 415 66-0 
EAA Darr toah oy win G3) 3s 94 96-5 370 65-0 
Ph sitet ets 3 5 99 98 407 65-0 
Cl Os teen eae 107 97 380 65-2 
(RUS I pe 122 97 365 65-6 
MP cd ask 5. At Pi 7es 104 465 66-0 
Rees aia 5 ope. us 128 | 100 490 66-0 
| eo re 115 98 490 66-0 
CU pie 120 97 A85 66-5 
As ES A, a eee ee 113 96 450 66-5 
Ue ee oe eae 123 95 445 67-0 
ULE 5 ee eer eee 122 95 579 67-0 
ahi, iP Roe 12 alee 123 97 575 66-5 
Lea Se ae ee ae 119 96 900 67-0 
DU AA he enhivats 120 95 510 67-0 
PAD aids Sree ses 110 97 490 67-0 
eh eerie he Mee! 113 96 480 67-0 
Pere oe, Beis ty ahs es 114 97 A475 67-0 
ROU Wey ih < eas) 107 95 465 67-0 
eee ene 122 95 545 67-5 
MN Rees tBiatran tae 107 96 540 67-0 
Enter con Seki 114 94 5385 67-2 
Merah we: dink oetes Ly 96 572 67-5 
AeA Re (Peso tt 119 96 585 67-5 
MEAN hic ase Sets ek 122 95 580 67-5 
ES AS eae ae a 119 96 620 67-5 
BES Y Stiara. chat cr a 102 | 100 A85 68-0 
4 SP oe Se 103 95 585 68-0 
IRE 5 ein at a 99 92 502 68-5 
RRO ere esd ce ee 122 91 510 67-0 
“6 8 0 ee et ae We 93 505 67-0 
ee he en os 3. 114 92 510 67-2 
0) SR See a 122 92 575 67-0 
113-4 | 95 478 66-0 


—-05 Se LA) eee eee, 
—-05 —-18 243-5 
—:05 =< 20) 395°5 
—-04 —= 20 427-5 
— -04 — +20 289 
—-04 ahs 275 
—-03 —*20 ist) 
— -02 — -20 240-5 
— 02 — +20 427 
—-038 mete 48) 411 

— -(04 — +20 141-0 
— -04 ae) 344-5 
—:05 i501 192-0 
—-05 — 20 ear 
=n — -20/ 366-5 
—-04 —*20 A71 
aig she — +20 423 
— 04 — -20 368 
— +02 = 20 312 
+ +20 = +20 506 
+-25 —+20 449 
+ +26 — +20 503-5 
+ -20 — +20 524:°5 
+10 —+ 20 523°5 
=e) —-20 381-5 
awe — -20 456 
i aN 388-95 
cae’ — 20 

115 | —-20)| 1068-5 
+-16 — +20 461-5 
+17 —-+2 482-5 
imitate: — 20 406 
16 — +20 476 
e301 6 —-20 499 
+ -12 —-20 481 
Smeal —-18 329-5 
SiO — +20 505-5 
+10 — -20 465-5 
ic mee 18] 

t-10 | —-20)| 1097 
0-9 —-18 419-5 
-:06)} + -20'|16,070 


net 
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SUMMARY OF OBSERVATIONS 


Date—June 28, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.00 a.m. Ended—7.05 p.m. Duration—605 mins. 
GENERAL. 

Lae Method obatoking “ink. neces sere es: Hand-spreading on alternate sides 
Dad 5S bale elie 6) a: tee em aata Peer ait Sa ct yr arid Pere ten og ic ye Natural and forced 
3. Condition of boiler and date of last cleaning....Thoroughly cleaned June, 1907. 

Fresh water, June 20. 

APO P i hes cleaned © je 4 co oe Ae wie wis Ms Ee a se ee ree eo aie eee ee ere ee 7.50 310. 
MN HIPS LG ATIC * os olde see wore tence aired oe Une) Suse ce a ete 7.30 a.m., 12.4 and 5.25 p.m. 
FUEL. 

ms No. 11, King’s Mine, G. H. King, Esq., Minto, 
6. Kind of POA hich oneomants feck ee arate AN B. ; Over ae screen. No peas belt 
. . C=70-3, H=4-6, S=5-8 
7. Analysis of dry coal by weight (%)........----++++5- N=0-6, O=4-3, Ash=14-4 
&) Caloriie value of dry.coal'B.1.U. per Ib) <. 0. os =e ee Se eer 12890 
OF avforsture‘imeoal ag red: (Gp). cE edcuers ne oe ye eee ere ah ags tm elgrnn ene si ember 0-7 
10.0%, Weight of coal fired (ibs.) i352 Saas Ba see tye ee he ie ee ee 3104 
14... Combustible matter in ash and cliriker (95) 0 2 ooo de eae, ue ee ee 16-8 
12. "Weight of clinker (lbs.) 2)... 50s eee fo enc gm ee nrg Oct 256 
13" Weiehtrof ash (bs.)o. 2. es oe oes ce enti? seen outta fate eer eae ee 93 
Arr AND FLUE Gas. 
14. Air pressure under fire (inches of water)...........--: 0s e eee eee eee +0-06 
15. i above fire e: BAST s Ne SAL Ne ts col elie Co ue RN ai teva Se ee eae anes —0-18 
16. + at damper ~ Ce Gk So cc ene eee 5 oe iene eae —0-20 
17... Amount’ of damper openings) 25. G56 Sas se aha « peor eee a Full 
18. Temperature of air in boiler house (PF.).. 2.2... 66.2 eee cee eee eet ee es 95 
19> Flue temperature, (CE) sci coc cele + as tie laa ae ee seein Oe ea Coane et aie se ene 478 
90. Analysis of dry flue gas by volume (%)...CO2=9-1, O02=9-4, CO=0-5, N2=80-9 
WATER AND STEAM. 
21. Temperature of feedwater (CE Dic > tacts ays sine oe eee a aroee eRe ero oe 66 
22. Total weight of feed water corrected for difference of level (168) iietyeeeen aie 16070 
23. ‘Water level in gauge at start (inches)... 2 2. 62.5 5 ete ee oe es 5 
24. - Water level in gauge at, finish Gnchés)i00. 2c. ngs 19 ag es we ee 4 
25. Correction for difference of level included above (lbs.).............-.0. +e eee A7-5 
26. Steam pressure by gauge (Ibs. per sq. IM.). 2... 6611. ee eee eee 113 
o7.--' Barometer reading (Mmches)i 7). 5,05 were lms agg = ings fh ee te ueuarte BCA be ohais eit 29-715 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. M.)........... 050s eee eee 11-3 
99. ‘Temperature in steam calorimeter (°F.).-.....----.- 0+ sss e seen en nese nee 247 
Notes. 


Fire sliced 10.32, 10.50, 11.42 a.m. Draft forced from 1.41 p.m. to close. Clinker blue, vitreous, and 


adherent. Steam blown under grate from 11.54 a.m. to close. Weather clear and still. 


Fixed/carbonfeeine dss. 53°4 
Proximate analysis of dry coal by weight % bons MNAtLEL es heer eee Saas 
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SUMMARY OF RESULTS 


Made on B. and W. Boiler No. 2, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 11. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-68. At finish—29-75. Mean—29: 715. 
TOTAL QUANTITIES. 
NES Tereyt CELA eis SR ee ire Cc ah cane cereale Foein eo Slaten woe alaty Kalen es 28/6/07 
PT TPR EIOTNON LTiAl (LOUTH) Ara Hitt ccs ee ate ce Cars es 2 die oe only alae eyaey a mie 10-08 
SMM Gin OF COnL asitired: (IbS.) ou fo ete te ii ne ee kg oe edn ee x ee ee sal abide rae 3104 
4. Percentage of moisture in coal as fired (%).......--. eee cece eee ee ete 0-7 
bret otal weieht.of dry coal fired (bs.Jya 5 noo oe ein oe be es SE I ae ee 3082 
6. Total ash and refuse (Ibs.)....... AE da yep les sues teks oes 9rh eke PRE es Oa 
7. Percentage of ash and refuse in dry coal (%) (a) from analyses 17-3; (b) weighed 11-3 
8. Total weight of combustible consumed, from analyses (Ibs.).....-.........--, 254 
9. Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 16070 
10. Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure (Ibs.)......5....-- eee sees eee ene eee 15680 
11. Equivalent water evaporated into dry steam from and at 212° F. (Ibs.).......18700 
HourLy QUANTITIES. 
Peery con: fired per pour (Ds,) se ek kt tere dep kee tee leew ena 305-8 
13. Dry coal per square foot of grate surface per hour (Ibs.)...............++++5. 18-2 
14. Water evaporated per hour corrected for quality of steam (Ibs.).............. 1555 
15. Equivalent evaporation per hour from and at 212° F. (Ibs.)..........--...55. 1860 
16. Equivalent evaporation per hour from and at 212° F. per square foot of water 
HeALIN@ ert aCG Les) Sscccae cin ity) Oh cng gs eqn coi yah el Seay pegs nge mente res 2-91 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
17. Steam pressure by gauge (Ibs. / sq. M.)..... 2... eee eee eee eee eee 113-4 
18. Temperature of feed water entering boiler (deg. F.).........-.-- 2000s e eee eens 66 
19. Temperature of escaping gases from boiler (deg. F.).........--- 2000s eee eee ee 478 
20. Pressure of draft between damper and ash-pit (ins. of water).............--++: 0-26 
Dre Percentage Of moisture In stéam oo... oe eb ee ee re nse: 3:0 
HorsE-POWER. 
22. Horse-power developed (Item 15+343)...... 6.6.0 cece eee eee eee 54 
Oommeaiideraerated NOVSe-POWET wf co ech se de wig et ee echoes eile» tomes S prelae ties + 60 
24. Percentage of builders’ rated horse-power developed.......-...-..-++00+2 00005: 90 


Economic RESULTS. 


25. Water apparently evaporated under actual conditions per Ib. coal as fired 

imemo = tenis aeons tat. Jk aie ns A) le pee ay eta mma et ey 5:18 
26. Equivalent evaporation from and at 212° F’. per lb. coal as fired (Item 11 +Item 38) 6-03 
97. Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-07 
28. Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


So CEES oA A perkins ara eke 7-34 
EFFICIENCY. 
29, Calorific value of dry coal per lb. (B.T.U.)... 0. oe fee cee eee ees 12890 
RaeCalbrine value of the combustible per Ib: (B.T.U Ja ai cc ee eet 15050 
31. Efficiency of boiler (based on COMDUSLIBIE CONSUTNEH 11) cure oes oe coe le 47-1 
32. Efficiency of boiler, including grate (based on dry Eicon eee ey LPO cake 45-5 
FLUE GASES. 
33. Dry flue gas per lb. carbon (from gas ee N pec 9c GSE ca a nero 25-9 
34. “ + of combustible consumed (from gas analyses) (Ibs.)........ 22-0 
35. 4 oc dry coal (from gas analyses) (Ibs.)...........-- +. sees eens 18-2 
36. Proportion of heat of fuel in escaping Eye HO RABE) ec oie so Ee «ice au8 8 13-0 


83—12 
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TRIAL OF B. AND W. No 2 BOILER WITH COAL No. 211. 


Date—July 2, 1907. Trial Number—G.C.T. 6. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather damp and still, overcast. Coal appears to coke readily. Small fire lighted in No. 1 B. and W. 
boiler furnace. 


.15 Grate raked clean and new fire lighted with screenings. 

30 Pressure, 65 lbs. Flue temperature 550°. Started firing with No. 211 washed coal. 

.55 Tubes cleaned. 

.25 Fire raked over. No clinker found. 

50 ‘Trial started. Fire 3” thick, a good deal of flame. 

00 Fan started. 

Fire 12” thick. 

00 Fire 15” thick. 

35 Fire 9” thick. ; 

17 Fire sliced. A few pounds of hard blue clinker removed (included below). 

49 Fire cleaned. 107 lbs. clinker and cinders removed. 

_26 to 5.36 Fire cleaned. 89 lbs. of clinker and cinders removed. 

.40 Fan stopped. 

53 Trial stopped. 74 Ibs. of ashes raked out of pit. Fire very similar to start. 
Blow-off cock examined and found to be tight. 


et 
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CLINKER AND ASH. 


196 lbs. clinker. 
74 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 6 


Weight of coal Time |Composition of flue gases 

fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO2 | Or CO 
interval. 
Start 8.50 

NO Sate cos docs Leelee isu ie ttle Piet Con ee ee 9.00 9-8 9-6 0-0 
OAD Me wor ececa eee ae to ae 170 170 9.30 3:5 16-1 0-0 
UPS UD: alae EE aie Piacente 172 342 10.00 4-0 15-4 0-0 
BOUL eet tie tee ae 189 531 10.30 5-2 13-7 0-5 
LOST etter ts tien ag ws cones 195 726 11.00 5°8 13-6 0-0 
LORS Veritas o Mace trit coe 161 887 11.30 5-7 14-2 0-0 
Ph Oak cian Bes de ese eae 165 1052 12.02 6:6 12-3 0-1 
17 UD ae ee ae 157 1209 12.34 6-7 12-8 0-1 
Lig ed Lions et aise eee ae 174 1383 1204 8-6 10-4 0-5 

1 EG ee Bi ie eh 173 1156 1.30 7:7 LOA al cone 
FARO We eps SP sar Th or 197 1753 2.00 7-6 11-8 0-3 
BU Aaa ie eeirreet ee 17a 1930 Zan Tah 12-0 0:3 
Doe tet ck ieee tek sige 154 2084 3.00 6-8 12-9 0-0 
AVA ee te atin tre ge 163 2247 3.30 9-8 9-5 0-1 
aU Derek: Cea ie bay ates 194 2441 4.19 7-0 12-6 0-0 
cdi ine store 5 MEN? 167 2608 4.47 6-8 12-7 0-2 
Bia pees pve ee ae 174 2782 5.16 6-6 12-2 0-3 
Oc dankent Chit cole erat 156 2938 6.00 11-4 6-5 0-4 
6.33 7-0 12-8 0-2 
7-0 12-3 0-2 


Ad) 


OBSERVATIONS MADE DURING BOILER TRIAL No. 6 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. 9 water. apparently 
evaporated 
Time. | in 
Ibs. Tlue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance} Water. | ash-pit. | to flue. 
to flue. 
eM eT. sets 108 86-5 435 68 —-01 =e aA) arcana amas Y 
LU Sieg Oe ES aera adi 109 88 435 67 —-02] —-14 584 
hot oe ae 113 88.5 405 67 —-02]; —-20 404-5 
ATA RN ge nena 107 90 390 67 —-01 — -20 407 
ATLL be Slate ae ee aa 111 90 360 66-5 —-02/ —-22 285-5 
MOE OS erry 5 So 113 90 445 66 +-20| —-21 323-5 
O20 erm t,t ny 90 450 66 +-32} —-20 520-5 
LUE OD ee se eae a 104 91 465 66-5 +-20 | —-22 720 
BUMOU tei ahd lees 1G is 91 410 66-2 +-15 | —-21 340 
Be 110 91 425 65-5 +-09 | —-20 571 
PS Abs aks: Sacer « 119 92 405 65-2 +:05 | —-21 363-5 
ME OD rete fir cteacl: 113 91 407 65-5 +-10} —-22 523-5 
i 90 eee 114 93 420 65-5 +-18 | —-22 398-5 
UALS eh lie tae aan 112 95 415 66-0 +-11 —-22 513 
ee etre. 2, 3 110 95 395 66-5 +-15; —-15 455 
yg A Tae a ee 109 94 390 67-0 +:-09 | —-21 490 
1i:te dt ae ieee ae 112 92 400 67-0 +10; —-22 433-5 
(ere ae ee 123 97 425 67-5 +-18;} —-20 331-5 
Recs anata: £5 S. 122 92 420 68-0 +:-19 |} —-20 472-5 
G4 RSP Oe ieee i 122 88 425 68-0 +-12; —-20 444.5 
SOL Pa er Ast. 120 88 415 68-0 +-18 |} —-20 463 
PaaS Sie one oA Day 88 415 68-0 +-20 | —-21 456-5 
BA exch, csatahts |. 114 89 425 67-7 +-30} —-21 401-5 
2. Sigh Cae ea 114 89 420 68-0 +-27| —-22 443-5 
“oD eae eae i ly’ 88 395 68-0 +-22} —-21 506 
ED occ ets 4s Lop 89 410 68-0 +-22 |] —-22 383 
2 ae 114 92 500 68-5 +-30 | —-22 192-5 
OMe eee isa oe 123 91 455 69:5 +:60 | —-21 308-5 
os, Cas ene 112 95 425 69-0 0-00} —-18 497-5 
21. a oe a 110 90 480 69-0 +-20 |} —-22 136 
eb ttt ctas cana 113 89 450 69-5 +:-40 | —-20 376 
Me chata, = Mice 112 90 415 69-5 +:-30 | —-19 358-5 
7 ot 2 OLE rea a TD 118 92 390 69-0 +:-40 | —-22 300 
MD ich oozes a: es 123 92 470 69-5 +:-70 | —-20 340-5 
TRS hig ra hear 1c 123 89 480 69-5 | +1-10] —-23 536-5 
DD eho toph SS 110 100 440 69-5 0-0 —-15 198-5 
Gest TU IR See a 123 89 825 69-5 +:30} —-18 381-5 
COMET Sas), SPE Be a5 8 123 88 580 69-0 +:18 | —-20] 1014 
1 NS ae oper oe 121 88 610 69-0 +-20 | —-22 444 
PREF oo he: oes Sn nce 103 87 520 68-5 +-18 | —-22 285-5 
Ny ooo be Giidiarh 112 86 470 68-0 0-0 — -20 627-5 


Sr eer en nen sf eo ees f meses 


114-6} 90-5 447 67 -20 |17,205-5 net 
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SUMMARY OF OBSERVATIONS 


Date—July 2, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.50 a.m. Ended—8.53 p.m. Duration—603 mins. 
GENERAL. 

Method Of RtOkING + cee... -s shiny Ge es Hand-spreading on alternate sides 

Kind. of crash, chi hat kita ae gene ae sia aie mac epee Natural and forced 

Condition of boiler and date of last gleaning. tense Thoroughly cleaned June, 1907. 

Fresh water, June 20. 
Bribes cheated ..«..s teraesune eve + hie Oh Gabe. Rett TNCk OMe ian Samer Fipestitys rset, 
Tipe Gloaied ch tote oe es Simtigte 4 egies cee aie es 6.15 a.m., 3.49 and 5.26 p.m. 
FUEL. 

. No. 211 washed—King’s Mine, G.H.King, Esq. 
Kind of coal..........-+--+-++++:| Minto, N.B. Over 4” screen, no picking belt. 
Analysis of dry coal by weight(%) .C=75-4,H=5: 0,$ =4-9,N =0-5,0 =4- 8,Ash =9-4 
Calorifid value of dry coal B. 1 Ue per Ibo). 10. tee ane ee ee ae 1382 
Moisture coal asdired, (96) We iw pete nse ese ems </> fest) Ohne ia lead a ed 
Weight offcoak fired i(bs,).. /aacneee ttre de tai Eee eGo ee ae 2938 
Combustible matter in ash and clinker (OG) id Sis ate + ne eo ae aoe ane 20-5 
Wiglit Oftelinker (ba). cecie atime cme en lS See aie aa 196 
Widiehitt ofeach’ (lbs,) feels) Haden) See obi nme tt i 74 

AIR AND FLUE GAS. 

Air pressure under fire (inches.of. water), ts. te aynee ge he Yer es enc +0-21 
i above fire “ Tae Te alee) wee Rea ESE orcas —0-18 
iH at damper “‘ a ies eaades n See Nanaedaates hae telat oe eens —0Q-20 

Ajnounttok damper. Openings do st. seas eerie ale ee te eae Full 

Temperature of air in boiler house (CP yesh fo cee ne ee oa 90-5 

Tie. temperature (ols). a8 ae eles 2 ee te a ene ne gee 447 


WATER AND STEAM. 


Temperature of feed water (ORR Sie escapee FR A a etre eee ae Bee 67-7 
Total weight of feed water corrected for difference of level (Ibs.) ......+++----- 17205 
Water level in-eauge atvetart inches), te. 5 G2 -ainthan title eee ie 4% 
Water level in gauge at finish (inches)............ oo) Cae aa ee Cea en eee 4t 
Correction for difference of level included above (Ibs.) 05: M2... ess wre eae 2 47-5 
Steam pressure by gauge (Ibs. per sai tied bi Rist <i Via gears eae > ernie 114-5 
HAranieter reading winches)... 0. )ike. noe gees eee te ae ech ea 29-55 
Pressure in steam calorimeter by gauge (Lbs. per sq. rahe Me em re he tesa at: 8:8 
Temperature in steam éalorimeter (FE yee ce ae vents ait ies ce cra) Gare 238 
Notes. 


Fire sliced 3.17 p.m. Draft forced from 10.00 a.m. to 6.40 p.m. Clinker hard and blue. Coal appears 


to coke readily. Weather damp, still, and overcast. 


Kixed carbone... J... «1. 56°6 
Proximate analysis of dry coal by weight % eee SAGAN bon on OC 34:0 
sh 9-4 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 211. Kind of Furnace—Fixed bars, 30% air space: 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29- 48. At finish—29 - 62. Mean—29-55. 
TOTAL QUANTITIES. 
Peele VAAN Vio hn als Ei i ~ Se te felt gn a ana 2/7/07 
Tare naal lal OUTS) merit oe Fe an atleast aro oo re hs oe ded oan, 10-05 
Arete tu aOmeeO es Mas TITerts (ilia.) br Merete CVs hee Sader OS ck vik Rios otc a eaten 2938 
Pereeinte Om TOOISUUTe In (CORk AersICed), (MG) c5 dine boo Go ny Gotdicee oops ata < kets Pet 
parla Orr veconl tired (lec ymarn lame Mule cies an et 4 osha yg Asa at tegen & 2888 
Paton TLECIST EL SCE LONG ara tar ere yates Dee Pela | Sek cove Mase ae 270 
Percentage of ash and refuse in dry coal (%) (a) from analyses 11-8; (6b) weighed .9-4 
Total weight of combustible consumed, from analyses (lbs.).................. 2546 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17205 
Equivalent water evaporated into ‘dry steam from actual feed water 


semnperacvure aod, boiler-pressures(1bs;)¥ ae ong ie ee. ea ee Pee ee 16720 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 19930 
HouRLY QUANTITIES. 

PO ReneO iio TCL MOUey IG s) eat ee en dd he sos el an Ss eee lade Plot Dey aed 287 
Dry coal per square foot of grate surface per hour (Ibs.)...................00. List 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1664 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 1983 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

RIC ESTES ULL Sie tt oa aerate a ee eee Gey Belge = Te mr, Oh a i oid ieee us 3-1 

AVERAGE PRESSURES, TEMPERATURES, Ec. 

Peon Pressure ws wenige. (sty. SQ clits jc, otis, be ss Ges anh pivialawere can mee Ae 114-6 
Temperature of feed water entering boiler (deg. F.)........ 000.0... cece eee 67-7 
Temperature of escaping gases from boiler (deg. F.).. 05... 0. ccc ce ce wee vas 447 
Pressure of draft between damper and ash-pit (ins. of water)...-.............. 0-41 
et Oi ot eitOm tures Ih etGAIimn ver tse cicadas, dick o Pee eae Pee aes 4-0 


Horst-Powe_er. 


igoree-powenacyv eloped. (item 15 548) 2 ws cc. os thou a Pavan tee 57-5 
Ree eeer a UCC OPSCEDOMCE Say cc Moki ok hs ek nee ew th ae senda we Qc a a 60 
Percentage of builders’ rated horse-power developed...............0.0c0ceeeee. 96 


Economic RESULTs. 


Water apparently evaporated under actual conditions per lb. coal as fired 

ee ree ila) MMM Recess) Pore. aA UE Packs cS) oe so niet edad 5-87 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 6-80 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-90 
Equivalent evaporation from and at 212° I’. per Ib. of combustible consumed 


RGerttit see GAtil samme HE Ok ilo anes cae Sy ea eS 2 oe ee an 7-84 
EFFICIENCY. 

Malone valie Qoaryeecainperi bs (Det Uy) eek ess. t3) aah Oboe oye eek 13820 

Caloric value of ne combustible per lb. GB.T.U.).. oo oes aA a nec ee 15270 

Efficiency of boiler (based on combustible consumed) (%)................... 49-5 

Efficiency of boiler, including grate (based on dry coal) (%).................. 48-3 


FLUE GASES. 


Dry flue gas per ibeearbouedrom gae analyses) (Ibs.).c cho. . cn ae he makes baa. 3 
of combustible consumed (from gas analyses) (lbs.)........ 29-3 

« a pry. coal: (from ras analyses) (Ibs. Ji sculls occu Rib va eee s 25-8 
Proportion of heat of fuel in escaping dry flue gases (%).......... 0.00 cece 16-0 


SOURIS COAL FIELD. 


SASKATCHEWAN. 
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TRIAL OF B. AND W. No. 2 BOILER WITH LIGNITE No. 40. 


Date—Aug. 12, 1908. Trial Number—G.C.T. 63. 
OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Day fine and clear. Boilers on both sides working. Lignite in fairly large lumps with some small stuff. 


Lumps are cracked and brownish on outside. 


Time. 
ae 


orRWWWNR 


5 Fire cleaned and made up with No. 40 coal. Fire so thin that it seemed at first 
as if it might become extinguished. Boiler pressure, 90 lbs. 


45 Tubes blown. 
.25 Trial started. Fire 2” thick, half burnt through. Lignite burns with a long 


flame and not much smoke. On firing the fire becomes very much deadened. 


.00 Fire about 3” thick. Find it difficult to build up fire. 

.25 Grill half open. 

.40 Forced draught on. Fire 5” thick. 

.00 Coal not coking at all. 

.43 Fire sliced, finding a thin hard cake of clinker over bars. 

.00 Fire about 6” thick. 

.05 Stopped fan owing to hot bearing. 

.15 Fire sliced. 26 Ibs. thin hard clinker removed. Not sticking to bars. 

.20 Fan on again. Coal burns at front and along the sides. 

.25 Sliced fire. 11 lbs. hard clinker removed. Could be used with a shaking grate. 
.385 Sliced fire. 

00 Cleaned fire. Lignite burning with very bright yellow flame and in places a green 


flame. Clinker hard and easily removed. 


40 Joint in feed pump has failed. 
00 Shut off fan. On again until 5.07. 
7 Finished trial. Fire as at start. 


CLINKER AND ASH. 
152 Ibs. clinker. 
113 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 63 


Weight of coal Time |Composition of flue gases 


fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Or | CO 
interval. 
Start 8.25 a.m. 2 

ie eT eo eee 70 70 8.30 10-6 8-5 0-4 
LOW? Gark chad Gee Ntaoe ae ai 281 Sol 9.00 . 13-3 4-3 yA | 
iN Uae ete REE Ae et eee ms 282 633 9.30 10-3 8-2 1:3 
Ae OE AUS Bin Sar 5) 256 889 10.00 LEe2 6-1 1-9 
a) tes ae a ok eee cee 390 1279 10.30 13-6 5-2 0-2 
SOD eng Cab Stee ae 324 1603 11.00 11-0 7:4 1-2 
ERO MEEE «oth ACR se 268 1871 Lis) 9-4 10-3 0-0 
at oi en fer oe Nae E 266 21L3E 12.00 th. 7 5-4 Bae 
_ URE SD Naik ea ge ee B1lZ 2449 12.30 12-5 5:8 Les 
WA) eek Ws SN or ue 297 2746 1.00 11-1 mae 1:1 
S805 Sees eee rea ee 309 3055 1.30 C32 12-6 0-0 
1 pp a EER ee ne 386 3441 2.00 9-5 10-5 0-0 
US ER dae > Nog aren ena PA 3762 2.30 11-0 8-4 0-0 
De MNen eta a iaadere stapscx its oto 267 4029 3.00 9-3 10-7 0-0 
DUM Rs: Cala te svi eis 291 4320 3.30 13-4 5-9 0-0 
OR aki SS ole er eee 260 4580 4.00 13°38 5°8 0-4 
4.30 13*7 3°9 3:0 

1I:3 7-4 1-0 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 63 


OR PR WWWWNN NNR Ree 


a 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. silty water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
eld RR Ary anata 108 83 505 72 Poms UL lie ys) 2) a ena ee ee ee 
re AN beg aietes f°. pact Op 107 83 510 12 —-01 — -25 470 
LES a ea Aaa 11) 83 510 (2: —-01 — -25 331 
BLO tons. es 106 84 490 (OER —-0i — -28 382 
PENOLA aR Fs 111 85 625 72-5 —-01 — -30 360 
BAU ie do Ree 1li 85 505 72-5 —-Q1 — -28 341-5 
ta) | es io Ra es eel 85 120 72-5 +-29 — -30 261 
SLU Ses & ae eer ee 113 85 760 72-5 +:29 — -30 433 
Le ia he, SUP et 115 85 650 73 +-25| —-28 430-5 
SU eg ee ee 112 85 590 73 +:°30} —-28 379 
SOO Ie cesar 108 85 900 73 + -50 — -28 400 
SB RUE a a Resets 113 85 490 73 —-01 — -26 632 
Bf peat Se 118 87 560 73 +:-40 | —-28 133 
LC) pie ete Ca oe 123 87 650 v3 +1-00 | —-28 352 
Ae REP ae tats Ur eon 123 87 680 73 +1-10 — -28 062 
nl Open, Maat Ae 116 85 630 73 +-80 — +28 012-5 
HOLS cody Win, gett 123 87 660 73 1-10) —-28 512 
DA ie eh 123 87 560 73 +-90 —-26 501-5 
MTHS RIA ORS Vege RRR 123 86 5069 73 +:°85 — -26 492-5 
20H Dg Sie poet yates 118 87 540 73 +-90 | —-26 525-5 
PEGs oe sate om ee 122 86 465 73 “ie Felt = 20 433-5 
oe Lee ee eae 123 89 530 73 +1-20 — -26 410 
Ne ete aici Nee 120 87 500 13 +1-00 — -26 414-5 
SALW eRe ns 1 118 87 490 73 +:90 | —-26 431 
2D Ak anion oes 116 87 550 73 +1-20] —-26 451-5 
2 Dig tae (coe eae 120 87 560 73°5 +:90 | —-26 492-5 
DO Oe heat. ace, 123 87 510 73-5 +-90 — -26 449 
1 es a nee |, we 87 ~ 545 73°5 +:90 | —-26 493-5 
LOT ad ard tk aren 123 85 530 73°5 +:90| —-26 422-5 
LLY si Veneta aa 121 85 520 73:5 | +1-00| —-26 561-5 
Omi Bee an ues 119 85 440 73:5 | +1-00} —-26 463-5 
{h OPT see a teats 121 - 93 560 73°5 +:70| —-26 152-5 
2 te eg ES Ga ae ce 123 88 630 73°5 +:70| —-26 540 
A) oi ks, SAE Ate, 119 88 700 73-5 +:80 | —-28 583 
OT get Aen: 122 87 560 73°5 +:60 | —-26 475 
iby Epc 85 578 73-0 +:63:)) —-27-| 15,164. “net: 


le ce te Te 
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SUMMARY OF OBSERVATIONS 


Date—Aug. 8, 1908. Boiler B. and W. No. 2. At McGill University. 
Commenced—8.25 a.m. Ended—5.07 p.m. Duration—522 mins. 
GENERAL. 
Methodiciatckinig svar center ore ee Hand-spreading on alternate sides 
ESTO Ta HU Gg ag ard ela ie Se Forced, fan feeding into ash-pit 
Condition of boiler and date of last cleaning, 16h Thoroughly cleaned May, 1908 
ee eee ee, Soca c a PIB ak bh pels WS ak hm 7.45 a.m. 
eis eM Meee cole Se 05s yn Sed he ba ids a) hues Ais L, 7.25 a.m., 4.00 p.m. 
FUEL. 

ISAC OL COAL: oe No. 40 coal—Western Dominion Collieries Co., Taylorton, Sask. 
Analysis of dry coal by weight (%)................. ee of O: apie ike a # 
Calorific value of dry coal B.T.U. DECI Vanes eae rey, eee eae 10690 
DERUG Magi Suet TEA LCA TIS 18) let eee, can a ae IS 29-7 
ie oe econuurem Ibs apenr eer Mares CeO fede US ate 4580 
pre osuniurntcenal lett (ibe Voy vn. dina. eubas iScub Gad ded wanes ee 
pea pepe lnniccrs( Une )Araiaen eit rt, LUM A trig TR er go TET 152 
pe le Detect Lee memanlanm Meee ian hon Gites oe acta! ce fee Shy ge p eri Fy 113 


AIR AND FLuE Gas. 


Air pressure under fire (inches of ENE Ee ECD nL rn ec IR a aeRO ea +0:63 
fo above fire Hs wads" Re OE A I a EGU reece RE ed —0-22 
‘i at damper i dames ve suk vome ae S/N «Leet eh eh er Serr eiee Vea —0-27 
paar uedath Deteovellitig col-aaten, NMUeUl prikw Ea Ate Balak Mes i cie toting aii Full 
eo perApire Ol airim boiler housey sb.) vu. yer mance a coanMan Ny paver fibeniaapil 85 
BUSH eaD POL Ce (Gere ee ceed ela PAW LSekibad uc voit deus dy 1 Si opagantty, 578 


Analysis of dry flue gas by volume (90) = COs=11= 3) O= 7-4 CO=1-0, N=80-3 


WATER AND STEAM. 


deri perabiresol imedawaten iH) asia bce yew sl otk Pale eu lat 73 
Total weight of feed water corrected for difference of level CHoseyits Fo Xa eee 15164 
Water level ni paurerairatart (inches) $0006)... 066.... kee oo 7 
Water level auee atfinish\(inthes) eee. ae 1# 
Correction for difference of level ineludediabove ths.) i dd asous gs ahs moat 740 
Steam pressure by gauge (Ibs. per SU ale carre ciate |e sees tae) anes cere One 117-1 
TERE Tar ASST TCT TOU AN Sig gee RI ee Ca 29-7 

Pressure in steam calorimeter by Benge (bse per seins). ccm a ety ee) tok 16-1 
Temperature in steam calorimeter Ge LG ee racude rer a ein eee ec hse oe gee 292-1 

Notes. 


This lignite burnt with a fairly long flame and very little smoke. It was not very difficult to work, the 


clinker being hard but easy to remove. It did not coke at all. It seemed to burn near the dead plate and 
sides, which seemed to indicate that the air did not penetrate the coal in the centre in spite of the good air 
pressure. 


It could probably be burnt to advantage on a shaking grate. Air admitted over fire. Little smoke, 


Fire sliced 10.43, 11.15, 1.25, 2.35. Weather fine and clear. 


pnd 


pe er oe ee ee 


188 


SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 40. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29-85. At finish—29- 73. Mean— 29-79. 
ToTaL QUANTITIES. 
DWakerofctrial > 7k weet COG ecto. elk ee a ere eee be ite ne 12/8/08 
‘Durationsot trial: (HO UrS 7% ve pics Festuca d recbbnsle les eee eae ie ate rmeens ed cv eee ee ee 8:7 
Weiehtiof coal agtredsGbe:) 5.2, seein. fees ote ene oct etre ee aR 4580 
Percentage of moisture im-coulias tired 9G) aus, atce areata te 29-7 
Total weight: ofdry, coal fired (bs, jo sess fete eee es ene ere 3219 
Total ash ‘and refuser(lbe:) es. eee Oe aba, Che ee cere ee ee eee 265 
Percentage of ash and refuse in dry coal (%) (a) from analyses 12-03; (b) weighed 8-24 
Total weight. of combustible consumed: (lbs: 0128 yo ces gee ee 2832 


Total weight of water fed to the boiler corrected for difference of level (lbs.)~«. .15164 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture and boiler: pressure: (lbs.)5 Seeger Se een 15100 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 17930 
HourLy QUANTITIES. 

Dry ‘coal fired, per/hour, (lbs:), 2. ney eee eee eat eee ene) ee 370 
Dry coal per square foot of grate surface per hour (lbs.)..................... 22-1 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1736 
Equivalent evaporation per hour from and at 212° F. (Ibs.).............5...- 2061 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating wurtace (1bs.)\ 3/2. ties Bt eee one ps acer eet wee ge 3° 20 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

Steam pressure by gauge (1bs:7 AGN.) 9 apes. oe site ase ne erent ieee, cere Li fsch 
‘Temperature of feed water.entering boiler (deg. I.) ge. eo) 2 ee ee ee 73-0 
Temperature of escaping gases from boiler (deg. F.).......... vie: et dae ee Ome 578 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-90 
Percentage of moisture in steam........... PaaS a Th See oR ge oh ERE re 0-6 


Horst-POwER. 


Horse-power developed (Item 15°04) 7, 90 ses sinh Gis Wr ss etl eee 59-7 
Builders’ rated horse-power............-..-- “EATON 5 Je ahd lilbedi'a Seb Rt ck Cheers va 60 
Percentage of builders’ rated horse-power developed..................-.00055 99 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

(Item: OS 1 terns eee he ts fd cle ona iege ee aoe teks, eee eee eo 3°31 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 3-91 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 5-57 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(item li ltent ye, oe aie ih eis aye etea ie ares te en cones ea 6-33 
EFFICIENCY. 

Caloritic value. oledryzcoal; perstb. (BFE US se a ee i eer ee ee 10690 

Calorifiesalue ol une combustible per lon (is, ) se) asco tee eee 11640 

Efficiency of boiler (based on combustible consumed) (%)...............00.. 52:5 

Efficiency of boiler, including grate (based on dry coal) (%).......3.......... 50-3 

FLUE GASES. 

Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)..................4505. 20-4 
a of combustible consumed (from gas analyses) (lbs.)....... 13-87 
ne t dry coal (from gas analyses)-(Ibs:) 2.0 acces eee 12°2 

Proportion of heat. of fuel in escaping dry flue gases (%})...........:5.....0. 13-5 


en ie 


GRAPHIC RECORD OF BOILER TRIAL. 
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EDMONTON COAL FIELD 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 42. 
Date—Sept. 10, 1908. Trial—No. G.C.T. 65. 


OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Day fine but cloudy. Coal black, fairly small, not very much dust. Burns with a medium flame. 


Time. 


OOo» B® db HH 


Cleaned fire. Pressure, 125 lbs. 

Cleaned tubes. 

1,” fire, some flame, half burnt through. 

Fire 3” thick. 

Grill one-fourth open. 

Grill closed. As with other lignites not coking at all. 

Sliced fire. Clinker fairly hard and adhering together. 

Sliced fire again. Clinker could not have been removed by shaking grate, very 
troublesome, forming quickly and keeping air back. 

Sliced, nothing removed. 

Cleaned fire. Clinker in hard slabs, not sticking to bars. 

Steam on under grate. 

Grill one-fourth open. 

Sliced fire. Nothing removed. 

Cleaned fire. Steam having been put on rendered much better fire, the clinker 
not having caked together so much. With steam under bars shaking grate 
might be used. 

Finished trial. Fire as at start. No smoke was visible. 


CLINKER AND ASH. 


265 lbs. clinker. 
115 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 65 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: | Oz | CO 
interval. | 
Start 8.30 a.m. 

ES a a eee nee 236 206 8.35 12-2 6-2 1-0 
<b yb ee eee ee: 394 630 9.05 13-0 5:3 liens 
LL CSS. C2 a5 ama lamers Py lt 9, 236 866 9.35 9-6 10-2 0-0 
BO rn os. 2 a en 197 1063 10.05 11-3 6-9 1-4 
OO. ee). c-Fe, Seen 245 1308 10.35 9-7 9-3 1-1 
| bo Se ern eat 167 1475 11.05 9-7 9-5 0-7 
OEOT ln eee gee 167 1642 Tie35 10-6 8-5 0-7 
te RE hike So OTN ee 138 780 12-05 8-9 10-4 0-6 
nL te GO te a ie 129 1909 12.30 (ere 12°38 0-0 
SN! ane ate ee meee 178 2087 1.00 10-8 5-9 3:8 
7 EY ck ee aaa 284 2371 1.30 11-0 (for 0-9 
14. CUM areca geared aloe 216 2587 2.00 10-4 7-6 2-3 
cb a Le eae 209 2796 me U0 iis 2°Z 6-4 2 
Le Sea ess ees Se 291 3087 3.00 12:7 5:8 0-5 
Len Cree ete Ls 315 3400 3.30 9-0 11-1 0-0 
Tans i LE Bore 4.00 1225 6-1 0-4 
Dees Cheha G Gn 142 3715 4.30 9-1 10-1 0-1 
tte 2 SG rr 84. 3799 5.00 8-0 1322 0-0 
1) 9 Gere a ey ae 257 4056 5.30 05 12-1 0-1 
LE ka eet oe 98 4154 6.00 9.4 11-0 0-0 
10-3 8-7 0-8 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 65 


Steam 
pressure 
gauge. 
Time. 
Ibs. 
per 
sq. in 
Bio eeu nas here tc Ie 116 
HE: REO Ty — aaa 105 
Ol 0 baker Saab ee nace be 116 
On Omer eietue eee 120 
8 Bs | tec PN Nat RN NS 115 
Ay caucasian Cas ae 103 
TUS ee tere Ti3 
LOGH Otis oe (eee 105 
Laos Rie cn ey ets 
10) ise eh oso a 108 
LAROD MAS oe eee 106 
NLA EY ties verte Aer eey 108 
4d PASO ee ie rane: 108 
1 Iie Be eee ee omen ae 107 
12500 2 ee ee pis 
[VERA Maher od ay an 5 os 115 
FS. Oe on re ee 102 
12S eae ae 12 
12 OO Ee Rey 119 
DOL er An ore 120 
Des) e ter pees cree es 113 
jE SY eee wet Sider 4 120 
BEDON Tretasiy eee 108 
EL Oba age ce Aad ee 102 
BeOU wit One E 113 
BEAD ot. howe ier one 118 
CPOs eck hoe 116 
CG 1G aioe et ae’ A 108 
Bea alee eon 110 
DS AD Tee de Se 118 
AS OO veritas 122 
AS UCR Seite ae ec 118 
ACBL hee Ae ae Ht ye 122 
ABAD Wao Lene 114 
Ly SA, 9 Renae Alas) Ge me & 121 
RT esa ie tic Tae 115 
baat) ea aa bee ta 4 116 
An te ee tere A 118 
O0-O0 ce Mca wee ie 123 
Gide totiy ee eee 117. 
GeO au eae te 116 
113-4 


Boiler 
room. 


Draft pressures, 


Temperatures inches of Water 
Colts water. apparently 
evaporated 
in 
Flue At interval. 
gases at | Feed In entrance lbs. 
entrance| Water. | ash-pit. | to flue. 
to flue. oh 
480 67-5 —-01 Sh DOM eee eee 
560 67 —-0l —-28 430 
570 67-5 —-01 — -28 491-5 
546 67-5 —-0l — -28 599 
570 67-5 —-01 — -28 405-5 
540 67-5 —-Ol 28 570-5 
570 67-5 —-0l — -28 361-5 
480 67-5 —-01 — -28 512 
460 67-5 —-0l — -28 401 
510 67-5 —-0l — -28 338 
450 67-5 -O1 — -28 483 
450 68 -O1 — -28 2a 
450 68 —-01 —-28 303 
490 68-5 —-0l —-28 ole 
450 68-5 —-0l — -28 399 
440 68-5 —-01 — -28 404 
400 68-5 —-0l — -26 342 
410 68-5 —-0O1 26 223 
490 68-5 -O1 26 270-5 
590 68-5 -01 26 462 
570 68-5 —-0l — -26 532°) 
540 68-5 —-01 — -26 410 
500 68-5 —-01 — +26 465 
610 68-5 —-0l — +26 478-5 
630 68-5 —-0l1 — +26 411 
690 68-5 —-01 — -26 483 
690 68-5 —-01 — -26 480-5 
650 68-5 —-0l — -26 568-5 
560 68-5 —-01 — -26 550-5 
580 68-5 —-0l — -26 455 
600 68 -O1 — -26 412-5 
530 68 -O1 — -26 493 
550 68 —-0l — -26 445 
540 68-5 —-01 — -26 Da 
530 68-5 —-01 — -26 410 
480 68-5 —-0l — -26 al? 
A70 68-5 —-0l — -26 394 
540 68-5 —-O0l — -26 242-5 
590 68-5 —-0l — -26 aye 
560 68-5 —-01 —-2 A72 
490 68-5 —-01 — -26 450-5 
532 68-1 —-01 —-27 17,431 net 


So ied ong 
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SUMMARY OF OBSERVATIONS 


Date—Sept. 10, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.30 a.m. Ended—6.30 p.m. Duration—600 mins. 
GENERAL. 
DLCUNOMIOL CLO Oeaer ene s fee, ah 2 AL a eee | Hand-spreading on alternate sides 
TS SSE Aas tik ae oe oe Oe et ae i ee SNS I  aiea ee Bo Les Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
A igier ete TORN 2 aA cea atl MOM A Aa] ee a UL CNA oe 7.40 a.m. 
Pirie are meen es ee eA ere SA 7.30 a.m., 12.30 and 5.30 p.m. 
Fut. 
Kind of coal.....................No. 42—Parkdale Coal Co., Edmonton, Alberta. 
: : = 4. 

Analysis of dry coal by weight (%).............-.. (Ne: =P By wat Eine it Oo aH 
eeloiiceyaiue omurveconiniy LU. per: Iba we cos ek coche Oe ie ee PD a 10910 
DI OiseUrenna Coal aswiiret: (oc mneekel ade: tem tt iY eee ee 19-7 
Weight of coal fired Be eran ey Me sp rat san pel a Nae hg ts a ee 4154 
Pamuustine matter im ash and elmer (,): a. Pee. Coa oe ee 44.7 
ROO meu CE NLS.) (AC Rann nt la rete, Ree CASAL, SGMAEN OE ANCATEN) (CORT “petted EN 115 
(SIE APG CE REN Ley TA call nec ites AEN i ges SUR aA ae LR ck CAA Ne ALT ie ae ld 265 


AIR AND FLUE GAs. 


Air pressure under fire (inches of water) Wee heh, ha AS OS oo ed OF ee —-01 
Gy Chis un Cue enn: PAR en AER BS hed tees al Cet, — -23 

‘e at damper ‘“ SP een Cee ee IR el Oe ER RSS Bek: We aN iad — +27 
Amount of damper opening. . Rc eee ans aa eee, Re OOD .. Full 
Temperature of air in boiler house (CE. +a Mews Seek eae as STLRE Rt eee ee AE bees aia 88-0 
pba TES ceyaves cn ME Nese MG Mild ce AES dh. LS Sie Min Sig a wy ar SRE ot ORT Gi Lee ed 532-0 


Analysis of dry flue gas by volume (%)..CO2=10-3, O:=8-7, CO=0-8, N=80-2 


WATER AND STEAM. 


Permperauilre ols eee wateret We) are hays Seanad, Puke, GN eee Pe Rare 68-1 
Total weight of feed water corrected for difference of level (Ibs.).............. 17431 
Waterdeveluimmpareeratmacariinenes tng wea tag, Me cle es he 2+3 
W ater leveu liven icoucte TIMI INCHeS), 1 ery Pails wus es 28s Gb aee owl buen chee 23 
Correction for difference of level included above (lbs.)..................0000. —10 
hea te sare ALPEN ss Der SO) 1. hs au fds, Soa oo eM een ee Aihara oe 113-4 
PAU ORCI AS MAMR DOM ets x. foil fe. foe OS Ph etisde dears « asegdadebig miwhc aj « pnhncees, 29-86 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..............0.-0c0e, 15-2 
Cem poratare pn ateamecaiorimeter (PF 3). sx. b.n dees’. a ndkonew wbews pst lopacecs 290-1 
Notes. 


The clinker proved very troublesome, caking together and necessitating frequent slicing. Upon putting 


steam on the fire, was much more easily ‘worked; the coal could be used with a shaking grate if steam were 


used. 


The coal did not coke. No smoke. Grill was kept open a little. Fire kept about 3” thick. 


Sliced 10.55, 11.50, 12.30, 2.30. Weather, fine but cloudy. 


Raxecicarbon sae « ices 
Proximate analysis of dry coal by weight % Neer TACECT Ma se. aie 37°8 
SD dis rarer other ae eS ow. 10°9 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at MeGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 42. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-92. At finish—29- 81. Mean—29 - 86. 
ToTAL QUANTITIES. 

Datesof rial 6 cee eas ak 2 ee st Ne ci cd tee tea 10/9/08 
Duration of trial houts) iaice. secre eecteee oon one aston pas noe na 10-0 
Weight of;coal ae: fired (Ibe?) c). - 05 sae Viet ccna ate ete etal ae eats Te ta eee 4154 
Percentage of moisture mm coal.as fired (%) 2 once ne a hee = we scenes See 19-7 
Totalweight of dry. coal fired bs.) i. 22 ).t2e eons se ieee eee 3336 
Total ash and refuse (1bS,) soko cfs ted eee te eae eee cee ie ern a 
Percentage of ash and refuse in dry éoal (%) (a) from analyses 19-72; (b) weighed.11-4 
Total weight of combustible consumed ‘from analyses (Ibs.)........-.-...+---- ZOE 


Total weight of water fed to the boiler corrected for difference of level (Ibs.)...17431 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture ‘and *boiler *pressure: (lbs). ss au « Bae te cee nae ocd 17350 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)......20690 
HourRLy QUANTITIES. 

Dry coal fired per hour, (Ibs.) 2 9. Sek ease ee ete ed) an eee ig tea 335 
Dry coal per square foot of grate surface per hour (lbs.).............-+...--. 19-95 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1735 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2069 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating suriaceibs.)..).5.. cutie ee a ae Pele eis ii ac - eieteryetea anereteeneee 3°39 


AVERAGE PRESSURES, TEMPERATURES, ETc. 


Steam ‘pressure by gauge (bs. / Sq: iia anti a eee ee tae 113-4 
Temperature of feed water entering boiler (deg. F.).... <0... .. soe. 5. ute 68-1 
Temperature of escaping gases from boiler (deg. F.)..... 2.42.4 pune sesso esse 532 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-26 
Percentage, of moisture an steam (fic esis Gaia = ede ia oe are cea ae 0-60 


Horst-PowERr. 


Horge-power developed (tem 10-7049) 20) 8 mere ay ee ene et eee 60-0 
Builders’ rated’ horse-power oF. 0.26.9 fies eee ee Sh ek ne gn rade 60-0 
Percentage of builders’ rated horse-power developed...............-.2..005. 100-0 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Ttem-9 <-[ber3) sete a Ee ieee ep eget ee tats caries neers ees ee 4.2 
Equivalent evaporation from and at 212° F. per lb. coal as fired (item 11+Item 3) 4-98 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-18 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item Ty = Wema:8 ) eae. ae apo Saat a eee aaa ea gets one nes er 7-73 
EFFICIENCY. 
Calorific:- value‘ ofdry<coal-per. Ib. Bete U:) snake a a. ht Set, eto Pee, Pome orn ae 10910 
Galorifie value 6P the combustiole per lp 74is. Ue ean te cee rae 12240 
Efficiency of boiler (based on combustible consumed) (%).............+-.05. 60-8 
Efficiency of boiler, including grate (based on dry coal) (%)...............--. 54-7 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)................+...05. 22-5 
A if of combustible consumed (from gas analyses) (ibs.)....... 18-3 
AS, i dry oal-(Grom gas analyses) (ls. etiam 14-69 
Proportion of heat of fuel in escaping dry flue gases (%).......... .--.0 0005. 14-4 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 43. 


Date—Sept. 8, 1908. Trial Number—G.C.T. 64. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Coal in bright lumps with fair amount of dust. Burns with considerable flame. 
Very little smoke. 


Steam on boiler. 

Cleaned fire. Pressure, 105 lbs. Made up with No. 43 lignite. 

Tubes blown. 

Started trial. Fire 13” thick, well burnt through. 

6” fire, including dirt—about 34” actual. 

Sliced ce 46 lbs. soft viscous clinker removed, clinker sticks together but not 
to bars. 

Fire still rather dead, sliced again. Removed 52 lbs. 

Steam on. 

Cleaned out fire. 131 Ibs. clinker removed easily. Would do well on a shaking 
grate, with steam under bars. 

Fire still dull. Put fan on. 

Grill opened. 

Raked a great deal of dirt out as fire had a large amount at the bottom, forming 
thick bed. 

As before, raked much dirt from front of fire. 

Shut down fan. 

Cleaned fire. Easily removed 116 lbs. of clinker. Very soft dirt in small pieces. 

Finished trial. Fire as at start. 119 lbs. of ash were removed from below the grate. 


CLINKER AND ASH. 


556 lbs. clinker. 
119 lbs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 64 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Or CO 
interval. 
Start 9.05 a.m. 

ON Laatecns teen ee eeoes 179 179 9.00 8-0 11-8 0-4 
Os55 a a eweters See 448 627 9.30 10-9 Dat 4-0 
10-28 Cease hoe: eee 270 897 10.00 9-5 9-5 0-3 
10 35 Glen een 175 1072 10.30 10-1 8-4 1-2 
115 oS eee 223 1295 11.00 8-8 9-0 2-2 
127108 ee ke ees 239 1534 11.30 7-3 12-0 0-3 
ND SAD sete bh) Geeta 194 1728 12.00 7:7 11-7 0-6 
1. ea ae eee 49 1977 12.30 7-2 11-3 1-3 
VAS ee eon ee: 299 2276 1.00 5-7 14-8 0-2 
A OU eae OM Me artesa a 167 2443 1.30 11-8 2-8 6-6 
D330) ie ial asks ste s baee eee 112 2555 2.00 14-4 4-3 0-0 
BOs ea ane ee ee 246 2801 2.30 10-7 8-8 0-0 
Fas een eee eae 200 3001 3.00 9-4 10-4 0-0 
A Oe ae ee ee 231 3232 3.30 10-6 8:7 0-0 
A+ 30M sios eats melee eee f 147 3379 4.00 10-4 8-6 0-2 
5 Oba4 ace eee mee kee ee 272 3651 4.30 15-0 4-3 0-0 
6 POs Bike asc ne ee tes he 241 3892 5.00 11-6 7:8 0-0 
62:10, Bee ete 160 4052 5.30 12-1 5-8 1-5 
Gib a a ae tee fg 4129 6.00 8-8 10-9 0-6 
705. cial btgs eee Cee 274 4403 6.30 14-0 2-7 2-7 
10-2 8-5 1-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 64 


. 


12. 


pot ft 
NDPRAOMWAMHO ER RR RWWWWNNNNE ERED 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Pabie water. apparently’ 
evaporated. 
Time. | in 
Ibs.22e) Flue At interval. 
per Boiler | gases at} Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit.| to flue. 
to flue. 
SoA, ee A ae 104 77 490 65 — -Q2 Se het ARE ee ane 
PN ee ssc TAS 115 78 990 65 —-Q2 —-32 430 
i ee 110 id, 990 65-5 — -Q2 — -28 505 
Ser Raat ee, 108 ce 510 66 —:02/; —-30 513-5 
dee, SR ee 106 79 900 66-5 —-02 — -30 452 
eat a 108 7 550 66-5 —-02 | —-30 apie 
Se See ean ne 118 79 480 66-5 —-02); —-30 419-5 
ee Cee eae 108 79 450 66-5 — -Q2 — -30 453 
eae eee 108 79 450 66-5 — -02 — -30 445 
ROR G ee, 107 79 420 66-5 —-02|} —-30 341-5 
oe Set ee ae 103 79 440 66-5 -02 — -30 404 
LEM mates, aN 108 (i 440 66-5 -Q2 — -30 260 
ee ee 110 83 450 66-5 —-02| —-30 375 
ARPS ara PR ole 109 LE 410 67 —-02 — -26 194 
Or Oe) Cae ee 116 iv) 430 67 —-02] —-28 oe 
Reet hy Ble k 2 107 83 430 67 — -02 —-22 330! 
a ea er 103 79 400 67 — +2 —-24 98 
cee eae One 119 79 860 67 +-30 | —-36 285 
Mee fae ese 123 79 900 67 +-10} —-34 530 
Pe a el, 113 re 850 67 +-10} —-34 650 
Ap Pats es ee 123 78 $20 66-5 0-0 — -34 495 
eis Sree 110 78 750 66-5 0-0 — -34 553-5 
6 Mates Sa 123 79 780 66-5 0-0 — -34 407-5 
a ae Oe 119 78 730 66-5 0-0 — -34 451 
iit ge tree 106 78 750 66-5 0-60 — -34 601 
Seat oe ae a 123 78 880 66-5 0-0 — -36 450 
Pid ean ou. 118 78 760 66-5 0-0 — -34 530-5 
BAL oltre: 108 80 600 66-5 0-0 — -34 488 
Bol shed ene 5 78 700 66-5 0-0 — -34 370-5 
Rey er ed sf 121 78 890 66-5 0-0 — -34 513 
TE A Een 118 78 750 66-5 +-05 | —-36 720-5 
sbi ar deare eee 116 78 930 66-5 +:-05 | —-36 573 
di sete Redan ta 2). 123 78 720 66-5 +-05 | —-32 685-5 
RO! Rae ee 111 rity 590 66-5 +:-05 | —-32 532 
let e, 118 78 850 66-5 0-0 — -36 472 
Cher renee 108 78 560 66-5 0-0 — -34 671-5 
nb Te. < 123 yi 630 66-5 —-:02 | —-34 415-5 
Pd Se sick cs 114 80 660 66-5 De WN Ee aera oF) 371 
kre Se a 118 77 700 66-5 —-02] —-34 633 
tea eee hey 120 he 600 66-5 —-02] —-34 513 
PY Bertin Shak 119 “a 450 66-5 —-02] —-34 424 
113-6 78-3 627 66-5 +-01 —-32 | 18,199-5 net. 
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SUMMARY OF OBSERVATIONS 


Date—Sept. 8, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.05 a.m. Ended—7.05 p.m. Duration—600 mins. 
GENERAL. 

1 Vie LhOU Ol SLOKINGL cae ntiow eu. fie es ae rnin Ge Hand-spreading on alternate sides 
2 MAACO TsGT al Gee Wee: enero ele Meee es Natural and forced—fan feeding into ash-pit 
3. Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
A> Tubes cléanieritus!..t.eidat.ce te teeeeee Gee cp te et eae raat es ee eee ee oe 8.25 a.m. 
Ha Pe Mires CLEAN ECL Ger oy ats aivtes foes wae pitas a ee Tene ee ote 8.10 a.m., 12.45 and 6.10 p.m. 
FUEL. 

Gar DdcOl Codd. eo wee No. 43 coal—Canada West Coal and Coke Co., ae Alta. 

= GA: He4 lad 
7. Analysis of dry coal by weight.(7%)....0. Wee. eee oI a ; e a een Sty 
8) Caloric. valtie of dry con bb: 1 U sper lb. sms ace sergio ker onc) ake teen aes 11040 
G- WMoisturefinvcoal as nred (04) ~.. 2 eee ee «eee ae oy eke ne eee 11-3 
10. *Weiehtrol coal fired so) ih «eats aes bei eid Oa ae re 440 
11) Weight of unburnt coal clef tbs: eres re ee eke eg ee nee 53-6 
12e Weight of eiinker (eye g oe a. ves eee eee cee ene eel eee ee 556 
13%-- Weivnt of aeb(ibetyetas es oN yak ce tare ore hepte © Pe epee eae ee eee 119 


AIR AND FLUE GAS. 


14. \Aif pressureunderi fire (inches of water)iq25 bee op ee ee ee +0-01 
16: iv above fire a ee Re eM ees WP ee nee ee mcr Von inf —0-28 
16. - at damper 4 RR Ae EA ae ME Aras ON calor OR 0 2 —0-32 
17. Amount of damperv6pening... 42. oe ote eae ee dee eee Full 
18.) Temperature iof-ain miborler‘ house (Chg) aia... i. ob it ce «eee ig heen te ee ee 78-3 
19... “Bluectemperature (COW 0. iis ee OE Oe ate chee erate ake ee 627 


20. Analysis of dry flue gas by volume (%)...CO2=10-2, O=8-5, CO=1-1, N=80-2 


WATER AND STEAM. 


21. Tentnerature sol -feéd water? (° Es) hal. Seen. eo cctv aioe cen or een eae 66-5 
22. Total weight of feed water, corrected for difference of level (Ibs.)............. 18200 
93. Water levelh invcaugetatestart. (inches) “Gave 23d er 2 toe sa re 13 
24) Water leveltin: gaugetatitiinish (inches). 296.082 > es one: Wee ee 4 
95 @orrectionMtor ditterencesor levelalbsi) | ae oe es eh eis eee —10 
26. Steam pressure by @auge( lbs. penrsq./innie cet. ee Gee ee eee 113-6 
97... Barometer: readin GnChes ek sane ie Mie oe eeahee tens alee ee 30-03 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. in.)............ 5000s e eee 16-2 
20.) ‘Temperature. in steam. calorimeter: ("i ire ieee oad oe eer 290-2 
Notes. 


This lignite looked very much like a coal, being in fairly bright lumps with dust. It burns with a long 
flame and but a little light white smoke. The clinker at first was viscous and adhered together but not to the 
bars. The rapid formation of dirt and clinker was a source of somewhat irregular evaporation. Steam under 
the bars rendered the clinker suitable for use with a shaking grate. It is necessary to admit air above the bars. 
Fire sliced 11.25. Very little smoke. Weather, fine. 


Proximate analysis of dry coal by weight % {Vela Meter: wee 36°0 
Ash 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 438. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—30-06. At finish—30- 00. Mean—380:03. 
TOTAL QUANTITIES. 

OShG OF Ulam a een meee, ee eee ee ee ee og 8/9/08 
are Oli SOUS ee eee ee A Sve dc Ed a, aon, see, 10-00 
WAOTANT Wie N ers tie Algo sake Ph TA Bl le me eile ek png eel a 4403 
Percentage of moisture in coal as fired Negi ia eden tie Lk Ma Meal ie enon Ab 11-3 
plovaliweucihomury coal fired\([ba em ve Nn a Pk Se 3905 


l Otal ae ance gen( [De beeen rn ery Ao ett anateman be bh. NS 8 675 
Percentage of ash and refuse in dry coal (%) (a) from analyses 30-4 ; (b) weighed .17-3 
Total weight of combustible consumed, from analyses (Ibs.).................. Zee 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18200 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs:)................................ 18120 
Equivalent water evaporated into dry steam from and at 212° F. CBS: essen: 21630 
Hourty QUANTITIES. 
Ee ecco mea Der Nonna Dai lcea Git ak”. abies eit cew Get ota pasty ee 390-5 
Dry coal per square foot of grate surface Pan howurrhsia Mie. iw lai, doe aa 23-3 
Water evaporated per hour corrected for quality of steam (Ibs.)...2.)....0 78. 1812 
Equivalent evaporation per hour from and at 212° F. (lbs) ea ean. 6 he ae ee 2163 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
BO Sae aCe ste) eae eel ey hE, oe o iNeelant 3-38 
AVERAGE PressuRES, TEMPERATURES, Etc. 
heal Dressite by pauge (bse) sq. ini)... <2. 20.00. peer. 113-6 
Temperature of feed water entering boiler Gilets he: Vie cakes hone ht ter Ne nc eo nL 66-5 
Temperature of escaping gases from boiler Cs CN Uae een MER. Dee na eg 627 
Pressure of draft between damper and ael-Dii ingot water) 4.0). k oe 0-33 
get ESP CLO! WiGisuire dn stent. Mal oe, wok Ae ee oe 0-6 
Horstr-PoweEr. 
Horse-power developed (Item es OAs tect nee Mae oe RP So ae eee ee 62-7 
Ont Oe CeveUn tee: DOWEDUar et ere cee. date. 1 pe Gel 60-0 
Percentage of builders’ rated borse-power developed” gis fg) oh. ae ee, 100-4 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

ORAM ENS .c. =. col DIALS Ae RR eee UFO Sea Ua en ca 4-15 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 4-91 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 5-54 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


Nhgia Vinca be uncle a Re rmene ns CORPS: ci Eun airy ey Olas in ea a a 7-97 
EFFICIENCY. 
paloriminaaiue omdny eal érilb: (B/G) i. eas, os od ocec een 11040 
Calorific value of the combustible per lb. LS AU ee A 8G ties wh Te Sey ka 12850 
Efficiency of boiler (based on combustible CONSUME CE (SNe fee wen Bee ek aa 59-9 
Efficiency of boiler, including grate (based on rye al) (Ce keke eters eink wh 48-4 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) CISC) AE OL ee Ga Sua BO) py 22-1 
a f of combustible consumed (from gas analyses) (Ibs.)........ 20-5 
ik ss dry coal (from gas analyses) TSS ae Rata Ra armen Weer aoe 14-25 
Proportion of heat of fuel in escaping dry flue oS Oli Sone ist Pe nee ae el 17-0 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 44. 


Date—Sept. 11, 1908. Trial Number—G.C.T. 66. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Day fine but cloudy. Blow-off examined and found tight. Lignite of black and fairly bright appear- 


ance, medium sized lumps and fair amount of dust. 


— 
ween) SToenoowmann 


fond 


Cleaned fire and made up with No. 44 coal—105 Ibs. 

Tubes cleaned. 

Started trial. Fire 1” well burnt through. 

Burns with a fairly long flame. 

Keeping 3” fire. 

Grill half open. 

Sliced. Viscous clinker over bars, none removed. 

Sliced. Removed 28 Ibs. viscous clinker, which was very hard on cooling, could not 

use on shaking grate. 

Steam on under bars. 

Fire cleaned. Clinker had been rendered more porous by steam and very little 
difficulty was experienced after turning the steam on. Clinker was in hard 
lumps, would not be suitable for shaking grate. No smoke. 

Finished trial. Fire as at start. 

Trial concluded, all available coal having been burnt. 


CLINKER AND ASH. 


187. Ibs. clinker. 
46 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 66 


Start 8.35 a.m. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz | Or | Co 
interval. 


Fela eS aA 227 227 8.40 10-1 4-4 5:8 
"eh ita a Pan Lata cn 317 544 vA0) 10-1 4-8 6-1 
Pherae Uke te td, RN iene 186 730 9.40 8-0 11-6 0-3 
A Se eee 215 945 10.10 10-0 8-4 1-0 
a ent anc: 145 1090 10.40 11-0 6-8 1-2 
Erin fa wagon ae tes 205 1295 11.10 12-9 5:7 0:5 
FR a Sime eet 148 1443 11.40 11-1 7-4 0-7 
hee de yee ar nS ot on 188 1631 12.10 9-4 10-4 0-0 
Leah Sos i ee eee 282 1913 12.40 10-4 7-7 1-7 
Pekin eile eit me eae ae 87 2000 1,10 12-0 5:1 2-5 
Pe peel eerie eae es 145 2145 1.40 10:7 8-9 0-2 
VidRer poser Reletae ea lene 297 2442 2.10 8:4 11-4 0-0 
2.40 12:3 5:3 2:3 

10-5 7-5 1-7 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 66 


Steam 

pressure 

gauge. 

Time. 

lbs. 
per 

sq. in. 
SiGe a, ee et 102 
rad Piya ae ae eee ae 115 
IMO) Stine ee ee 2 108 
Sj Al SP ae ee ee 102 
2 a Ne ee 107 
LN gaa haa ia 
Te OG eee ie i te 108 
Gea) We 118 
Ey ie eee 121 
PER eee rents or, , LZ 
La eee, oe be 
7 he! le ae it 
es ok nd 118 
NS ean a ee a Ls 
Gree MR yeeeeee he, We tect”, tot 
De en. os es 1 Beas 
Die sath © $23 
| P2701 Wes ee ae WE 
[BUS sweat 123 
PD lees ek BS cn t23 
1 GH eee an ee 123 
1510 Site Darn oer 123 
PROD gs uo eee ee 119 
JN ae aes ae 116 
Baas lean ee: Dd: 
CE) AS. Meee ne 123 
hs utes ee 118 
ef 


Temperatures 
td sy 
Flue 
Boiler | gases at| Feed 
room. |entrance| Water. 
to flue. 

85 480 68 
84 500 68 
87 520 68 
87 A70 68 
87 480 68 
87 480 68 
87 580 68 
89 500 68 
89 640 68-5 
87 690 68-5 
89 690 68-5 
90 650 68-5 
89 610 68-5 
89 690 68-5 
88 620 68-5 
87 590 68-5 
87 560 68-5 
87 560 68-5 
87 590 68-5 
87 620 68-5 
87 610 68-5 
88 590 68-5 
90 540 68-5 
93 540 68-5 
90 600 68-5 
90 570 68-5 
90 460 68-5 
88 571 68-3 


Draft pressures, 


inches of 
water. 
At 
In entrance 
ash-pit. | to flue. 
—-Ol — -26 
—-Ol — -26 
—-0l — -28 
—-Ol —-28 
—-0O1 — -28 
—-0O1 — -30 
—-0l — -30 
—-0l — -30 
—-0l — -28 
—-O0l — -28 
—-0l — -28 
—-01 — -30 
—-Ol —-28 
—-Ol1 — -28 
—-O1 — -28 
—-01 — -28 
—-O0l — -24 
—-0Ol — -24 
—-0l — -24 
—-O0l — -26 
—-Ol — -26 
—-Ol — -24 
—-0l — -26 
—-Ol — -26 
—-01 — -25 
—-01 — -25 
—-Ol — -25 
—-Ol —-27 


Water 
apparently 
evaporated 

in 
interval. 
lbs. 


612 
471 


12,169 


-5 net 


Gree oS 
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SUMMARY OF OBSERVATIONS 


Date—Sept. 11, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—3.05 p.m. Duration—390 mins. 
GENERAL. 
Method sol stokin? a. 5 gecko eds ce ee eee Hand-spreading on alternate sides 
Hein sOk CaP ee a eres ee aces i ee oe eae 9 ean Forced fan-feeding into ash-pit. 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Pues cleaned cot oe ete ts lee he Rae lot aie ae le eet Saenger erates sae 7.40 a.m. 
PRET er CISA Ss Gace ete Ni ane ease Reich ace ie cane One 2,00 2.1m. 2. 10D. 
FUEL. 


. {Galt Colliery, Alberta Railway & 
TInG:Of..COal IN O.y) dee eke ee Oe ween ‘\Irrigation Co., Lethbridge, Alta. 
ae H=4-9, S=0:8, 


Analysis of dry coal by weight (%).........---..-- Wisie7.O 215i Ash seo 


\ 


Calorific walue-of dry;coal B.T. Wieper litem i pe. ee 11710 
Moisture tm coalias aired?(%)) ee. 45. Coed ot oie tan. ne teenie ates a eee 8-3 
Weieht of coaldired tbs.) (Sc ee Be. ee oy te te 2442 
Weight of amburnt coal left (bs). vi. oe. eed is. 6+ i ee ee 26-6 
Weteht of clinker (08 i)s. «dc..' Wp We Be a ee eee 187 
Wight: of ash. Gbs:. hex <2 2.8 on. ei oy Otek oc bale =e yee nt ome oe a ee 46 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water).........-.--. 6. sees eee eee eee: —0-01 
es above fire af on as aU RS Pal arte CA crea SAE ees 2 —()-23 
n at damper i RE mL ec Pe RE Here ie Fort Pee oe: —0-27 
Amount Or damper Opening 2. 1c gl Ne eas ee = eee ecient gee a hal, 
Temperature of air im boiler house (°F.). 23... ais. 2 ee ee a oe 88 
hives temperature (OR) eo laide aS ee pce acu ee eee ee gee ea ents OW: 


Analysis of dry flue gas by volume (%)..CO:=10-5, O=7-5, CO=1:7, N=80-3 


WATER AND STEAM. 


Temperature of feedwater (Cl. )2s 5. tc: + bee ae a ae ee 68-3 
Total weight of feed water corrected for difference of level (ibs: Gee tree ee 12170 
Water leVvelin gaugesat.start (inches) gac.c) 1G) wes eee ots a 32 
Water level.in gausesat finish’ (inches) sce oe cet. ee tie ore ara ee ee = 
Correction for difference of level included above (Ibs.)................00.040- +20 
Steam pressure by gauge (Ibs. per sq. in.)..... 6.2... ecb ee eee eee 17 
Barometer reading (in ches )2y, saves «ols veg cpa ces ete tg a ae eee ie ea 29-83 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)....... a, SORE a nt eee 15-8 
Temperature. in steam calorimeter (lo) anne: o. 66 ee) ee ion eerie 292 
Notes. 


Short trial due to insufficiency of fuel. To work fire easily steam should be used. Previous to using 


steam clinker was viscous and difficult to remove. Could not use on a shaking grate. No smoke. Sliced 
9.50, 10.20. Weather fine but cloudy. 


{ Hixed Carbon arnt aeriie §1°5 
Proximate analysis of dry coal by weight % {Volatile matter........ hala, 
(cA Ate A Rene aie ch a 11:0 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 44. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-84. At finish—29- 82. Mean—29-83. 
TOTAL QUANTITIES. 

DD eS) Me er pha SOE ee hams a om a ee 11/9/08 
Ose AeVeOIBOUr Irate VUCh ee ee ert Pen yeh hey os hy sly’, On. oe a 6-5 
Ryorp ac ireCamaatire UI baci s N06) sco eee) fe A sian). coe eee Wee. 2442 
Pr eovarperommormtlreinl coalas fired: (04% 2.001000. +. sh. os or nd doce. 8-3 
Lota mneiebormadry coalrrod: (lbs. le see ook dy 6 oe oak’. ceo oc eck, 2240 


233 
Percentage of ash and refuse in dry coal (%) (a) from analyses 15-0; (b) weighed. 10-4 
1904 


Total weight of water fed to the boiler corrected for difference of level (bssie bel iO 
Equivalent water evaporated into dry steam from actual feed water tempera- 


Pbese ODL ern pressre: (1s: )aenn ar el av oxtey od, ou) Seen ae 12110 

Equivalent water evaporated into dry steam from and at 212° F. (baa: 14450 
HovurLy QUANTITIES. 

BEC OaMUr et NOUL GUS, arias ctr Rey es eee ee niin ay ee 345 
Dry coal per square foot of grate surface per hour (Ibs.)...................... 20-5 
Water evaporated per hour corrected for quality of steam (IDS2): teeta ee Sent 1863 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2220 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

GIS aE ACeR LOS. |e e tena antl wie Pee > Like ok) ott Tint oe Ren Ne 3°5 

AVERAGE PRESSURES, TEMPERATURES, ETC. 

SeeaUreanUrey, gation Iban, SqaIny)aueee ma tw hele oe, 117 
Temperature of feed water entering boiler (deg. F.)................002..... 68-3 
Temperature of escaping gases from boiler (deg. F.)..................-........ 571 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-26 
Bor GLAS CeOILOIS tor li eLeATiyueey gn iis.ti wel Mes Dey Tune gee, 0-6 


Horse-power developed’ (Item 15 344)... 0.6... seen bude el oe 64-4 
Ue tmraved shOree- ower nae wee a hd secs nad oak oe Ce eo ei 60-0 
Percentage of builders’ rated horse-power developed.......................... 107 


Economic ReEsuuts. 


Water apparently evaporated under actual conditions per lb. coal as fired 

PUD aL RCT yy ep ee rat Ale ee sl Gite ge, Sea ee atic i eee oF 4.98 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 5-92 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-45 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(tery Ulster cca Semen re em cay nes Re NR 2 ea a ee 7°58 
EFFICIENCY. 
Se lonucevalue-of -dry-coal:per Iba (Belinea, a 11710 
Calorific value of the combustible per lb. (B.T.U.).......................... 13160 
Efficiency of boiler (based on combustible consumed) (%)................... 55° t 
Efficiency of boiler, including grate (based on dry coal) (%).................. 53-0 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (lbs.)....................... 20-5 
fs - of combustible consumed (from gas analyses) (Ibs.)...... -16-0 
£ i ary coal (rom pas analyses, pe Cc untae ee oe 13-6 
Proportion of heat of fuel in escaping dry flue gases (%).................... 13-46 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 48. 


Date—Sept. 14, 1908. Trial Number—G.C.T. 67. 
OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 
Bars have been changed from i” to 4”, air space to suit coal; fines from 2” screen. Day fine and clear, 
Time. 
a.m. 


7.30 Cleaned out. Pressure, 80 Ibs. 
7.45 Tubes blown. (Pressure, 105 lbs.) 
8.45 Trial started. Tire 2” thick, well burnt through. Burns with a fairly short flame. 
The coal cokes considerably. 
9.10 Fire 3” thick. 
9.45 Forced draught in ash-pit. 
0.00 Fire 43” thick. Still coking very badly. 
2.30 Fire cleaned. No clinker, only a fine soft white ash, all of which would pass 
through a shaking grate. Fan off. 
.45 Fan on. 
-30 Grill one-fourth open. Smoke—not very heavy and brown. 
.10 Fire about 6” thick. 
.40 Grill closed. 
Fan off. Cleaned fire—all soft ash as before. 
.00 Fan on again. 
35 Fan stopped. 
00 Fire as start. Stopped test. 


CLINKER AND ASH. 
412 lbs. clinker. 
95 lbs. ash. 


NIE OT OT WO NOE bo 
(Se) 
=) 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 67 


Weight of ccal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases, CO2z Or CO 
interval. 
Start 8.45 a.m. 

RE wees Sanne oa) 124 124 8.45 7-6 10-0 1-0 

JUNG Soa > ai a 160 284 9.15 7-8 10-5 1-2 

PU e mer aa LAS. 187 471 9.45 7.4 10-7 1-1 

eee Ne a SY pee! 142 613 10715 11-1 733 1-1 

BY: Doe eget cage eh 153 766 10.45 8-3 10-3 1-1 

UY BOS aes ae rk ae 161 92 Leai5 Poe 7, 6-5 0-3 

Le OOPS ie pate are ee 164 1091 1345 6-7 13-0 0-5 

Bao) ae hte ta eens Wel 101 1192 ets 8-1 it 0-8 

CA UES viet ah Ea nL ie 75 1267 12345 5-9 13-8 0-0 

NSA ANS at Say ef eae aR Ores 325 1592 1215 4-8 15-5 0-0 

aUeme se de! Sk S aly 1809 1.45 10-3 9-2 0-3 

So eee tl le ee 87 1896 2aLo 8-0 12-6 0-0 

Pete et RE ae of 140 2036 2545 6-6 13-1 0-4 

SG eg ae e a es a 179 2215 ato ga 6-8 0-6 

CLC Ae ag OE AD ee a Oe 140 2355 3.45 8-3 11-4 0-2 

ee ek rt 204 2559 4.15 8-3 10-7 0-5 

i UIC ells tale eS ee a da 173 Pa by 4.45 7-2 13-0 0-0 
SRT) Be te oe SP ne 135 2867 ero 4-8 15-8 O=0s9 

ne ite a at Rae Fa ion ot 100 2967 5.45 5:0 14-6 0-0 

LS ee eee 37 3004 G515 6-8 13-1 0-0 

7-9 11-5 0-4 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 67 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. °F. water. apparently 
SS es A PE |i cebe Snen evaporated 
Time. in 
. Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
ge Eee as 116 76 450 66 —-O1 poh 2B Nee 3 coe eee 
M0 Ses Dn ee renee ales to 450 66 —-Ol — -28 430 
Dy Ls potas Rereee teres 114 tr 370 66-5 —-O1 — -28 374 
SOU Suite Skee he ters 133 1 410 66-5 —-Ol —-28 320 
WA SAN RA 123 79 410 66-5 + -05 — -30 363 
SOO) Si one (oe paces, 119 80 450 67 +-15 —-30 B00 
CLOSER eee 120 82 520 67 +-10 — -30 450-5 
es ts une ete ee 123 82 460 67 +-05 — -30 543 
AAT aee se ene 116 80 510 67-5 -+-10 — -28 414-5 
SUG) ete hres eon, 123 80 460 67-5 +-10 —-28 494.5 
Ay cern. besten sete ewe 80 A460 67-5 + -05 — -28 370 
Fea (eee ance eens 109 79 530 67-5 +-10 — -28 493-5 
Aly eilece tt neces 125 80 540 Ono + -30 — -28 513.5 
Ee ee eee ae 123 81 590 67-5 + -40 — -28 444 
LS ee. oe ee 123 Sl 540 67-5 +.-45 — -24 554 
|W Paredes reer 8 113 CL 490 67-5 +-40 — -22 452 
ASS oe kc Bhan 1h 79 390 67-5 —-Ol — -25 200-5 
0: Arent en ie eee 123 82 650 67-5 + -60 —-25 221-5 
Fo) ed ee Ca A ie 123 82 550 67-5 + -35 — +25 587 
ae eve are i238 81 540 67-5 + -35 —-25 SLL 
Ay ee are eae 1 rom 600 67-5 + -45 — -26 363-5 
EU Ravonk 2 Reicae as. 123 84 610 67-5 + .-45 —-28 543 
yet tee a aR 9 123 83 650 67-5 +-45 — -28 613 
nat 6 aren rae a Rae 123 85 550 67-5 +-30 — -26 498-5 
A Eye ee acento e 118 83 520 67-5 + -25 — -26 579 
OU Sete ene 118 83 520 67-5 +.-20 — -26 sal 
ye gene seed Oe ae 127 85 500 67-5 + -40 — -26 433 
PA Bs Soha bey edged) 110 83 500 67-5 + -45 — -26 563-5 
YE Sate eee Poy Reet 116 85 530 67-5 + -40 — -26 378-5 
(AO) Pett Nate, ee 123 85 510 67-5 + -40 —-26 482-5 
Pet bol eevee coe 123 85 500 67-5 + -40 — -26 503 
21 eae RN oy ag 122 85 490 67-5 + -40 —-26 22 
Boyt JEL ign te M15 83 520 67-5 +-50 — -26 361 
As ere A hd Gee 110 $2 450 6155 +-55 — -26 442 
Ly eee tes ce P13 82 460 67-5 + -40 — -26 398 
Bye oka de eed eee 108 Sl 450 67-5 +-40 — -26 312°) 
7 os ae ei raat 96 $l 380 68 —-Ol — +25 224 
Oe tee. aes 98 79 450 68 +-80 — -28 22h 
: Shey Pree oe eee 113 79 500 67-5 + -35 — -28 300 
OAD lc teas Re te 108 re; 460 67-5 +-30 — -28 322°) 
Ob Maan oo am ob eae 90 te 370 67-5 —-Ol — -26 480-5 
116-2 | 80-9 495 67-3 + .-28 —-27 | 16,783-5 net 


Sh Sai a 
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SUMMARY OF OBSERVATIONS 


Date—Sept. 14, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—7.00 p.m. Duration—615 mins. 
GENERAL. 
IISENOU LOISEO CHG ttre corre ee cen aah Ra sok & Sieh Hand-spreading on alternate sides 
SUC OLEC TaN Le ee tr ees MAN Conn Oe ag oo 8, Seach iht Forced—fan feeding in ash-pit 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
ee Cte cr chen Pe eR ne tag oc, Tastee wal op tte eat 7.45 a.m. 
BORE ARSC Re rena. cay Ts Ge RGR ark sok a8 .7.00 a.m., 12.30 and 5.30 p.m. 
FUEL. 


Kind of coal.........No. 48—Leitch Colliery, Leitch Collieries Litd., Passburg, Alta. 
C=70:0, H=4-4, S=0-6 


mnalyels Ofadry-coal by weight (9)... ......s.++0u«-- Mods 0; Gal Ash =17-9 
rigid ceva eror aryecod be la lam DEL LO sik. hs aie aietee wok ees bok oa ee 12240 
PC eEr CME OO A eda tITeCl. Uo) EmeER: Ae ee TE TIE in, Car ht ew gia os al Be wiane, board S 0-9 
ie cet te ati Dee LUA ny ees Cee eh ene age cele cha blag a a ae py cue creme 3004 
COeiunustiviewatcenin Asn ano.CuUGKED (9G )4 tse oho fos wad ce cc ves co ouw ee wa cle ps 16-2 
Derr ee eer Ne CiG Sih ec ie hee ee he ean se ip SE oot a ate Ga cibtaet s 412 
Ree ORC eS et Peer Ee ee ks, A Geet tc hos gist ee wiblo tack 95-0 


AiR AND FiueE Gas. 


Air pressure under fire (inches of water) ere eareate eh Oar ete Lak on ead +0-28 

above fire Re Me On ot A ae et eae A ie Seca —0-21 

at damper ‘“ MMM CIN Meson eto Maer fare eer, ones —0-28 

PERICHER mE REC II Vere OCLC Wire cn ah! e cers a Lae tt cis ape ak Wucnie ohne dees ee ole 4% tae Full 
PeemireratUrecomain in Ooler NOISE (SH lo cc cuit w airs ee tce Rn w esis me oa ea 80-9 

HEMNLES SRE BCS NEEDS Lid LA ANS TR he Sp ea aha I gl a aS A RR AMD 495 


Analysis of dry flue gas by volume (%)..CO:=7-9, O=11-5, CO=0-4, N=80-2 


WATER AND STEAM. 


Bet are teimcac TeCOAWALED (Gok tlio utes eran’. oF ot aww eiwks iuah aah ae hi at Seen 67-3 
Total weight of feed water, corrected for difference of level (Ibs.).............. 16783 
Water level in gauge at start {TDCLCR te erry wie Pann Ais On)» ulise Steer ee eh 2 
Wea omelevc sine Chee AteISmAMEN GN) vba SenGun ie... < cig. 5 sc cilcule won 'scercie « alousee cae i 
Correction for difference of level included above (lbs.)..................0000ee 20 
rea Dresstire Dy eAueonibee per sq. Il ia hc. yo ee See LS bea ei weeds 116-2 
PPO et eT CRING 4 iptions Pi ee ume Ole oe ty oh Soy BA i oy athe Mee D8 ih 30-01 
Pressure in steam calorimeter by g gauge fives Dele iticie ena). et, to) MR Tame 15-6 
emmerarure yu eucalii CalmOriinecerms (It, )> fas) econ ftir trrdeee ne 50a PY) ee ees 291-2 
Notes. 


Very fine coal, necessitating reduction of air space from i” to 3”; burnt with but little trouble 


Ash only formed which could be passed through a shaking grate. Fire "kept 4” to 6” thick. Fan on 
forashort period. Air over fire. Coal cokes considerably. Not very heavy smoke. Weather fine and clear, 


{ Fixed carbon. ....2 5.4, 55°1 
Proximate analysis of coal by weight % { Volatile matter........ 27°0 
IN cere it fa i pt 17°9 


— 
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SUMMARY OF RESULTS 


Made onB. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 48. Kind of Furnace—Fixed bars, 15% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 98. At finish—30- 04. Mean—30:01. 
ToTAL QUANTITIES. 
Date ofstrial 8 ost ace oes ole Sica rae a gin ge tae ee ot Tae sane 14/9/08 
Diiration of trial (houreyy o 28 Once ee se elas a eae a elaine el ec 10-25 
Weightof coalas fred (lbe.) Gn. Seas o Wo ences serene be ie uote ok ie 3004 
Percentage of moisture in coal as fired (%)......--- secret eee eee e terre: 0-9 
Total weight-of dry coal fired (s.)) 601252: oe ek ea koe winle - nre ae acee 2977 
Total ash and veluse (lbss). tok ca sae Oh os meena ocean. ae ty hrs ote ie ie eas 507 
Percentage of ash and refuse in dry coal (%) (a) from analyses 21-35; (6) weighed 17-0 
Total weight of combustible consumed, from analysed ([bssti i sty eee, eee ee 2340 
Total weight of water fed to the boiler, corrected for difference of level (bs.).. . 16783 
Equivalent water evaporated into dry steam from actual feed water 
temperature and boiler pressure GUS fiery te ae ree HeMesete ee win rea 16710 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.) ......19850 


HouRLy QUANTITIES. 


Dry Goal fired’ per hour (bs.) 53 os ais eae eee ceeds cme 290 
Dry coal per square foot of grate surface per HOUE IDS.) cote fesse ore eases Serine ae 17-3 
Water evaporated per hour corrected for quality of steam (TDS aly osaewe eo emomeae 163 
Equivalent evaporation per hour from Pacts Ri: GreON Baea Winer Lot 16) Bic doeraie Aw nore Je pics. ce 1936 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
héating surtace (bs.).2-.. 4.25 jee eee ence es iets oe ee er eae 3°03 
AVERAGE. PRESSURES, TEMPERATURES, ETC. 
Steam pressure by gauge (lbs. / Sq. iN.). 1... eo ee ee eee eee eee tee e ees 116-2 
Temperature of feed water entering boiler GS aan Ie ere oe eee Desiee Geese relis eo 67°3 
Temperature of escaping gases from boiler CS UR Ws Rep ee eM SEH So is AS 495 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-55 
Percentage ofimnoisture in*steam. |. 20.4920 eas se Sees es eran 0-6 


HorsE-POWER. 


Horse-power developed (Item 15+343). 0.2.6.0... see e cere eee erent tte 56-1 
Builders’ rated horse-pOWer... 0.6.06 eee ete eee eee tee ee eee teens 60-0 
Percentage of builders’ rated horse-power developeds s cio fates Mele an ee a hepa ee 94 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Viens, 9+ Tter 3) oes sae x on tec ihre comes comnts nimi ne eh eer hee 5°59 
Equivalent evaporation from and at 212° F’. per Ib. coal as fired (Item 11+Item 3) 6-61 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-67 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Them 11-= tems) os sa se eit me ete nie alto Al Bee aera 8-48 
EFFICIENCY. 
Calorific value of dry coal per lb. (B.T.U.). «6... ee eee 12240 
Calorific value of the combustible per Ib. (B.T.U.)... 6... 0. e ee eee eee eee 14900 
Efficiency of boiler (based on combustible Consumes, (Ya) a Guta oeuucndeanaeeeone 55-0 
Efficiency of boiler, including grate (based on dry caal)(7A). cae ne ware iron vate 52-6 
FLUE GASES. 
Dry flue gas per Ib. carbon (from gas analyses) Cbs.) cate tee tere em uate 29-9 
Dry flue gas per lb. of combustible consumed (from gas analyses) (lbs.)........ 26-6 
Dry flue gas per lb. dry coal (from gas analyses) (Ibs.).. 0.2... 2. e eee eee eee ees 20-9 


Proportion of heat of fuel.in escaping dry flue gases. (%)..0. ciace-na eso eo oon 16-97 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 32. 
Date—July 13, 1908. Trial Number—G.C.T. 50. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Fine but cloudy. B. and W. No. 1 working. Coal—lumps mixed with rather a lot of dust. 


7.50 Fire cleaned and made up with No. 32 coal. 
7.55 Tubes blown. 
8.50 24” well burnt through. Started trial. Coal giving off a rather dense smoke. 
9.10 Burns with a good flame. Fire 4” thick. 
10.00 Fire has to be broken up every half hour to prevent coking. 
11.30 Fire seems to burn better. Keeping fire 4” thick. 
12.50 Fire cleaned. Clinker does not stick at all, in small hard pieces, easily removed. 
Would burn well on shaking grate. 
3.00 This. coal does not seem to be well mixed, the evaporation apparently changing 
from bag to bag. 
5.50 Cleaned fires. Clinker hard but does not stick, easily removed. 159 lbs. 
6.50 Fire as at start. 
6.51 Trial stopped. 


CLINKER AND ASH. 


282% lbs. clinker. 
128% lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 50 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time: sampling a 
flue 
During Total. gases. COsz Or CO 
interval. 
Start 8.50 a.m. 

SR mt ee he ay As 5a 98 98 8.50 7-1 10-2 DAES, 
lg ae Oe ee ae 197 295 9.29 8-1 Ties 0-4 
AI TEATT S&S AE OR 15] 446 9.50 10-4 8-1 0-9 
RR ne i oe Wes 617 10.20 11-3 7:8 0-3 
ALE A eS ee ee 129 746 1050 11-8 7-5 0-7 
As are, set das eg cites Ge 136 882 Lh 20 8-5 10-5 Q-4 
i ele V8 a daceginee ie palin ee 61 943 Li ot 9-7 9-6 0-4 
j Re A alae 2 a ee re 84. 1027 eo 9-6 10-3 0-2 
1 io ye ee tee capes 102 1129 12.40 6-0 14-2 QO-1 
Wel Rte oe ett a oe 130 1259 1.10 7-3 12-4 0-1 
LT OTD Cie ag oe eee 128 1387 1.40 9-7 8-9 1-0 
ES FAB eee ae oe ere 132 1519 2.10 7:8 12-2 0-2 
SOON paras OY 60 1579 2.40 11-0 8-7 0-2 
sete re 200 1779 3.10 11-4 6.4 2.9 
oS Re eee 137 1916 3.40 ° 11-0 8-2 0-4 
Be ies bie oy ae us. 135 2051 4.10 12-3 7.4 0-3 
LOGE a) Ga 159 2210 4.40 8:8 8-9 2rd 
A kh GR Ne: ESS ar eee 106 2316 OARS 8-9 10-3 0-5 
Sell Seer oe nae ar eer ol 2347 5.40 de 12-6 0-2 
Reet fe a hi ws cant 185 2002 6.10 5-9 13-9 Q-2 
Se Aree 133 2665 6.25 TS hee 0.2 
9-1 10-1 0-6 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 50 


1 


Steam Draft pressures, 
pressure Temperatures inches of 
gauge. neal water. 
Time. 
lbs. Flue “At 
per Boiler | gases at | Feed In entrance 
sq. in room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
BiOUe .2-kke he eae 111 86 510 71 —-02| —-26 
Dad semere eaten 110 85 510 cea — +02 — -26 
O20 Pires 102 85 475 71 —:02| —-26 
G SO see as ere 111 87 500 res — -02 — -26 
OPUS raat ces es 106 87 520 7p! —:02} —:27 
LOROD Tine oe set 104 87 550 fa —-02| —-28 
POS 20 Ae ae ete 109 87 565 71 —-02} —-28 
TOP Boe ee cis cnae 108 87 570 fii —-02 — -28 
WO OLA cow aga oe 114 88 590 71 —-02} —-30 
LS pemiarron sascce 118 88 560 71 — -02 — +30 
isle OU ene at 113 88 520 rai) —-02]} —-30 
Poo eee 106 87 560 71 —-02| —-30 
LAZU secs Ron as 115 86 530 fal — -02 — -26 
PDO Ree ok ke near 116 85 525 fa — -02 —-28 
Le ZU Ai eects ae 115 85 520 (es —-02 — +28 
Die cde) sean eas eae its 123 85 520 file —-02 — -26 
TU Wane ks ater, 118 85 490 71 —-02 | —-26 
LeOD ere Sefton 122 86 470 71-5 — -02 — -24 
1S20 90 welee diene 118 87 500 71-5 —-02| —-24 
LR Oe Ae ie ipod 123 87 510 71:5 —-02 —-25 
TEU cape ee ae 123 87 520 71-5 —-02| —-24 
Sd ley Sas eects tal lcs OO 122 87 510 71-5 — -02 — -24 
OT UR? po ae masts 123 87 530 41-5 —-:02]} —-25 
anes Wi Wine wae 120 88 550 71-5 —-02} —-830 
AMPS eee See i rogie ae 120 89 600 12 — -Q2 — -30 
BOD ake eae ie 122 89 650 v2 —:02} —-32 
SU) he ae ae alee che 118 88 630 72 — -02 —-32 
eS ee ae re 121 89 620 12 —-02]} —-30 
FDO ns siege ones vcs 125. 88 600 72-5 —-02| —-30 
CAG Pe aie en red 119 88 610 72:5 — +02 — -30 
A Oi Sec te ana he 123 87 630 72-5 —-02; —-30 
PGE AG ae 118 89 575 72-5 —-02} —-28 
ASS) Sa tice testes 22 123 87 595 72-5 —-02| —-30 
BeOS bared ste ae 123 87 570 72-5 —-02| —-30 
ya Dean ant yee nea 119 87 550 72-5 —-02| —-28 
BED aceite ee 116 87 575 72-5 —-02; —-30 
Dpceyl tor te release sti 111 88 510 73 —-02 |} —-30 
(at VERN ine a aac 90 88 560 73 —-02| —-30 
as WIR 5 ce ae Vora 107 87 600 73 —-02| —-30 
ies Teer eee 123 85 550 73 —-02 | —-30 
sd hoe anes ee 120 85 590 73 —-02 | —-30 
WS 1 8720 552 raw —-02| —-28 


Water 
apparently 
evaporated 

in 
interval. 
Ibs. 
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SUMMARY OF OBSERVATIONS 


Date—July 13, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.50 a.m. Ended—6.51 p.m. Duration—601 mins. 
GENERAL. 
Mae ot oe atte ot aeee coe eae Al tare Hand-spreading on alternate sides 
wee nuitette 2 Tae hg a Clie oh OO Mel DRACO Rel CAMS ae te came ar Ake ata ar ee Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
SNe Cle Cee rt nr en iT Re, ee ee Re a ete side Se he ee | 50 2,18. 
iene eich eee enh ated, 2), loka yh weet Bite os ai .7.50 a.m., 12.50 and 5.50 p.m. 
FUEL. 
Kind of ‘coal. ...:.. No. 32—Hillerest Colliery, Alberta, Hillcrest Coal and Coke Co. 
Analysis of dry coal by weight (%) G= 10:85 He d-2)) S06 
AY: y y (9h (00) deem ea) CC ORC OM eC N2=1-0,O.=8-5, Ash=15-3 
ParmnCay ue OL OLYy Ose cleus, Der lOcs ne PORs arate. So we Sab ete ee: 12460 
MEE ILERIL COALS TTC G7 her eee or, distal eter ois age Hs ald Ole ole sea LaLa 0-8 
WU SCUITE Chg (AM CU Re hn Ba) EA" Ne Ae Ake rea Rees ricer ar erent 2665 
Gombactibiowatter iit ash-and clinker:(7,) © ata s ete seat ae oho ue oss See 13-9 
LAU CIS a ay Ca NS La) his B20 Ae nh et nk gr ie tae en Go 282 
Vurerg eee De am) Weer cies acs aces Ma, aE at esa Spe cnlay arn oni yh ees 128 


AIR AND FLUE GaAs. 


im plessure Under nre WINCheEs OF WATER) oo. co ds owe io ee atle « a'etle olen siey ny Be —0-02 
re above fire “ ee re TE ae i See le se ina a —0-21 
at damper “ SRS I SE bs REY Ae Pee ey RAMS mn mn Sea —0-28 
[Saal aes 24 oda Grey eae TERRE os APG Ene c.g Pent ee ay CUEPMAE RA Toa canter emer areas Full 
Pema otro cl airitOller DOs (a Ne) ge cele eek ges paki a. ha wane Gert A's ae ' ous 4 = ores 87- 
Mie UOT Ole ULLE Om Ge Cn) Carer keira hte eee WNT a oc ar Cons «Polis Wty Siege oon eS 552 


Analysis of dry flue gas by volume (%)...CO2=9-1, O:=10-1, CO=0-6, N=80-2 


WATER AND STEAM. 


Member cre eC eLer (Ey Lai. cote nor eon cipeude hb ARTA oe beck Bare 71-7 
Total weight of feed water (Ibs.), corrected for difference of level.............. iv17 

Va Cerelo Nene Cau worateeiarh, (INCHES cc ain, oat os 2.55 of «ace eto oh od sien ay argue 2 4a” 
eral Vea on ene em tel sa LEGS ) tne craig a ctid a Heys #r(4 =) Melee CoC ot eae Oe 4a” 
Correction for difference of level included above (Ibs.)...............-00000- —10 
Steam pressure: Dy SHugeNtod, DET PO? 1.) U5. 0). een. Do) oe wis FU ele w oneal 115-7 
PAN OeteT CAO OES CHES pam a 4) 6a no Foy oo os he eo ow oldie Sb ER MBDA S oe 29-59 
Pressure in steam calorimeter by gauge (Ibs. per sq. iN.)............-.0 eee eee 15-8 
fPomperature 1 steam cerorimever: (Fs. 80. 2. ab ES eee ein lal OE Balin 291-8 

Notes. 


This coal contains much dust. It burns with rather a heavy smoke. A 4” fire seemed to be the most 


suitable. The clinker consisted of small and very hard lumps. It did not cling to the bars. Could be used to 
advantage on a shaking grate. The coal cokes a good deal necessitating it being broken up with a rake about 
every half hour. Weather fine but cloudy. 


Kixed carbone us sii. 55°4 
Proximate analysis of coal by weight % ; Volatile matter........ 2053 
Sh ie eee eee ts 15°%3 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 32. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639 

Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29- 63. At finish—29- 55. Mean—29- 59. 
ToraL QUANTITIES. 

Date-of trial. oc 5. cis cticw fe bee See oe ae etm eee eee eee 13/7/08 
Duration of trial (hours)) . 2.2 cae oe ie ces Pe roe tee le 10-02 
Weight of coal as fired-(Ibs-).. as bam tens Qe epee eo ators aia ae 2665 
Percentage of moisture in coal as fired (5) vies wee see ahem ce ea ea 0-8 
Total weight of dry coal-fired (Ibs.):- 2. 2.12 2 oe ene ee aie 2644 
Total ash and retuse (lbs) -.. n<ec wee Swe see oe ae Sr ce ee All 


Percentage of ash and refuse in dry coal (%) (a) from analyses 17-77; (6) weighed.15-5 
Total weight of combustible consumed, from analyses (lbs es eee ae 2173 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.)...17171 
Equivalent water evaporated into dry steam from actual feed water 

temperature and boiler pressure (Ib es) Sct. ee eh see te de ee itt ae 17100 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20330 


HourRLy QUANTITIES. 


Dry coal fired’per hour (bs.)2 gc. 0 9me tence tere te ie a ee 264 
Dry coal per square foot of grate surface per hour (lbs. t core ae oe ee 15°7 
Water evaporated per hour corrected for quality of steam=(lbsy) 2. ao ee 1705 
Equivalent evaporation per hour fromimand at-212° F. (bs)).. 2.23245 ce ee eee 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface (1b8,)..<.6 12, . see nse = ee ec ee eee ae 3°18 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
Steam pressure by gauge (Ibs. / Sq. 0.). 1... 6. ee ee eee eee tet eens 115-7 
Temperature of feed water entering boiler. (deg.E.) 7. <0. 0) ee een eee 7] Fee. 
Temperature of escaping gases from boiler (dég Pleo) 5). ae se acer nee 552 
Pressure of draft between damper and ash-pit (ins. of water)...............--: 0-26 
Percentage of moisture in steam......-...--.--- 5 aici emda ee aren ee rs 0-5 


HorsSE-POWER. 


Horse-power developed (Item 15+343)......-- 60. e crete eee eee eee eens 58-8 
Builders’ rated horse-powel ves > 6 >< e ec soe oe bps = see wr eae ied ee 60-0 
Percentage of builders’ rated horse-power developed ic os. cst e ter ain, is eee 98-2 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Liem 9 + Item 3)! tuics ease tere inte ites sen me ie Gracey ie eer 6-43 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-63 
Equivalent evaporation from and at 212° F. per Ib. of dry coal (Item 11+Item 5) 7-69 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Fern 11-2 ter) eis ep ete some eee mae eee nee a ey ee 9-36 
EFFICIENCY. 

Calorific value of dry coal per lb. (B.T.U.)-.. 6-6. ete es 12460 

Calorific value of the combustible per Ib. (B.T.U.)....-- 0.6 eee eee ee een ee 14720 

Efficiency of boiler (based on combustible constimed). ( %) sake. 2 ees 2 eee 61-4 

Efficiency of boiler, including grate (based. On diy coal) (90)0s neue epee ee 59-6 


FLUE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (Ibs.).....+.....-- 62sec ee eee a 
B oh of combustible consumed (from gas analyses) (Ibs.)........ 21- 
bs sf dry coal (from gas analyses) (Ibs.).........0.-..--- seuss 1 
Proportion of heat of fuel in escaping dry flue gases (%%) 4.0 «<5. «ote oyu 1 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 232. 
Date—July 15, 1908. Trial Number—G.C.T. 51. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
No. 1 B. and W. boiler working. Day fine but cloudy. Coal seems very moist. 
Time. : 
7.30 Fire cleaned and made up with No. 232 coal. Pressure, 90 Ibs. 
7.45 Tubes blown. 
8 35 ‘Trial started. Fire 2” thick, not very much burnt through. 
Coal very small, necessitating a somewhat thinner fire than for unwashed. 
Flame of medium length. Fair amount of brown smoke. 
10.00 Fire kept about 3” thick, cakes slightly, though not as much as unwashed coal. 
12.30 Fire cleaned. Clinker very hard, but does not stick to bars and easily broken up. 
5.30 Fire cleaned. Clinker hard but easily removed. This coal would do well on a 
shaking grate. 
6.35 Fire as at start. 97 lbs. ash taken from under bars. Whitish looking ash. Trial 
ended. Fire as at begining. 


CLINKER AND ASH. 


156 Ibs. clinker. 
97 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 51 


—_— = 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling oo 
flue 
During Total. gases. COa Or CO 
interval. 
Start 8.35 a.m. 

SPTUEC ooh tee Oar ree 171 171 SS 8-8 10-0 1-2 
Os ie tae aeald 5.3 sets 145 316 9.05 9-0 9-5 0-8 
Cis teene ceed cee 8 144 460 9.35 10-0 9-7 0-3 
CO Soe tees baths nae ws oe 148 608 10.05 10-4 7:6 1-5 
EOD wee een Ay eed > 170 778 10-08 9-9 9-6 0-2 
URE OR ae eee eee 98 876 11.05 11-9 7-1 1-0 
OBEY UR OS Gini Ss one meena 147 1023 11.35 11-0 8-4 0-2 
ON ERM nae uot Se Kar Ss 56 1079 12.05 10-4 7°8 1-4 
MT hPa nde GPa. Had cod ets oe 0 1089 12.. 36 7:4 11-4 0-8 
PIN) eee Naka ois, el RN " 144 loo 1,05 75 10-1 0-8 
Te ee det Naki n xls ayes 165 1398 1.35 8-4 11-0 0-3 
Je Us SS i ae re are ee 130 1528 2.05 10-1 7-5 2°3 
Del MARNE: ah ety Seana 23 145 1673 ean 8-2 11-4 0-5 
SoU Mae uc hin. swat e's oes 118 1791 3.05 9-8 9-8 0-5 
Le PS Oe Or. SA ee 141 1932 BeaD 7-5 12-8 0-6 
apes: Ns ah ay ee 39 1971 4.05 11-4 8-0 0-3 
BOT eh ea ati e se kes 158 2129 4.35 10-2 9-3 0-5 
BAL) wines ed. Seetstoags cat hate 150 2279 5-05 8:7 10-7 0-5 
(AU UD RR aay ag eee iC oreo 96 2375 Sid) 6-4 14-1 0-0 
Sipe) eae ear ie ha tre ci Se 34 2409 6.00 8-0 11-7 0-4 
POT, Cen Oe Oc eae re ae 116 252D 6.15 8-2 9-5 1-7 
a DOE eas SI ee eee 145 2670 ae 
TSE vec oa Utena: ee 36 2706 9-2 9-9 0-7 
SIE) ee Re ee gr ee ca 16 2722 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 51 


D2? D> SH? OL OU Ot OU He BB Go Co 9 CO DD Db 


Steam 
pressure 
gauge. 


Ole oe) elle 761 80:8) ae ae! ce, 
Soe 9) 6) 8! einen 8) he a 
ai 0 (0) tes a0. iol oe rae a te 
O'S) eo HOLS ne Ae eS re) 1s fete 
POY A eae oe Cpa) Cu a 
07100) 08, fel, 10016; “Oye! 8 ce te, 
eS) ke 8 Uo ete “ee © ca fe 
ol tabe -« Fe. ie (6-8 fe. .6) 46, 10: 
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Draft pressures, 
Temperatures inches of Water 
Tan water. apparently 
evaporated 
in 
Flue At interval. 
Boiler | gases at| Feed In entrance lbs. 
room. |entrance| Water. | ash-pit. | to flue. 
to flue. 

81 490 70 “OD! ie 8S ge ee ee 

80 480 70 —-02} —-30 425 

80 500 70 —-02} —-30 485 

81 560 70-5 —-02 | —-32 386-5 

80 600 70-5 —-Q2 — +32 462 

81 600 70-5 —-02} —-32 521-5 

81 590 70-5 2 —-32 464-5 

83 060 TAN —-02 —-32 453 

85 585 71 -02 | —-32 480-5 

82 550 a —-02; —-30 406-5 

83 620 a -02 | —-30 490 

83 620 70-5 —-02| —-32 490 

84 580 70-5 —-02| —-32 453 

83 620 70-5 —-02} —-32 469-5 

83 595 71 —-02} —-30 544 

81 yes al —-02| —-30 475-5 

85 A75 70-5 —-02} —-28 256 

81 530 70-5 —-02} —-30 186 

81 590 (pl — -Q2 30 490 

81 590 at —-02| —-30 412 

82 560 ral a LP — -30 573 

84 555 71-5 —-02]); —-30 420 

85 600 71-5 —-02} —-32 531 

84 600 71-5 —-Q2 —-30 oll 

87 600 71-5 —-02| —-30 5215 

84 610 71-5 —-02} —-30 413 

83 595 71-5 —-02} —-30 446 

83 580 71-5 —-02 30 451-5 

83 bab 71-5 —-02]); —-30 492-5 

84 Doo oP —-02) —-32 402-5 

84 610 42 — -02 — -32 444.5 

83 570 72 —-02} —-32 346 

82 620 a —-02]} —-32 494-5 

82 650 iva — -Q2 — -36 422 

80 630 lee —=£0)2"| Meso 560 

79 650 71-5 —-02| —-32 456 

83 490 Gers —-02]} —-25 441 

80 590 71-5 —-02} —-32 353 

79 585 (Abs —-02 | —-30 393°5 

79 600 Panes —-02 — -380 514 

79 640 71-5 —-02]; —-82 323-5 

82 578 71-1 —-02 —-31 | 17,860-5 net 
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SUMMARY OF OBSERVATIONS 


Date—July 15, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
IVLECINORLLOET GOK ING orn etry Ce eRe Ms, Fos. 63 8 Hand-spreading on alternate sides 
CUTIES OIMCLC ALL 2 oe peer ek cael See ME Noa ties Gat Serb ae Natural 
Condition of boiler and date of last cleaning........Thoroughly cleaned May, 1908 
SE ee cel ee el mentee RN rah Bed AUPE a RG ee Bn hrice go sagt, hye Ae Dae ben an 59 7.45 a.m. 
TONG a tC Bete ee A Se ia goa eed es Se dn 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL 

{No. 232 washed—Hillcrest Colliery, 
Kind. of COs Gee ety heed eee ps che gd Ws Ri lleates Ullcren Coates Cale Co. 
Analysis of dry coal by weight (%) ..............245- (eee P ale i ‘ ace ag "3 
Calorific value of dry COR a LE Ure eTe TD) Pon tren ee heen On Gate lee Ie ws 13410 
DR APUICe RECS LIPCOLEl 75) ea a ais wp er cae setae te Yd wee ale Spreiele uaaheo wd ore hed 3°8 
Were ob coal fired (lst) sass askew ce sedan ales ees POM Ene Ppled foes 2722 
iSombierible inoi.er in ae end Chinker (9. ) a-7.6 9) iy Ps Pe a a ee 19-9 
Wye h ro TOU RCEM Sito eum pt er te SUN es BI Se Gali Oe ee oe 8 156 
ress OUP SER CLR Misn ns te. . b ee Sra whee tats SNe ET. HAS CS PO 8 97 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) ANS: Ne Sa Mea eae ds Oy eee —0-02 
above fire e SR rte aL Pear Lah 8 Maer, ae Ge Se —0-21 

es at damper a Se Peet ol Weuy taht oa woe i ws et —Q-31 
MiInoune Ol<damaper Openings +2. vaca hes eee Me elae ss ee Le eee ee, Full 
Memperarcre odin boiler house (OM Aes Ceeen eh ek Ls we Pe ees 9e las 82 
PINCRLeH ip ra toLex wel eud oe stake AG ola sae Aba ens he eee, Wet Made a 578 


Analysis of dry flue gas by volume (%)....CO2=9-2, O:=9-9, CO=0-7, N=80-2 


WATER AND STEAM. 


PemperatireawiLfccnm Aver (aul ea mde pau Rie eyiew Pau e. ates Wel. LO RD VG LS (i eal 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17860 
Water level in gauge at start PEIGHCS SH MN rats Ue ee heard k pe ea eee 443 
AVnverile wells Alec austen L(INGhes) ao tints das win. dus a Mae adele ba Pcs 44 
Correction for difference of level included above (lbs.)......................0. +20 
Steant DhOeSUire DY Calo ee LOS. POL Sa Ue} t uo 50 ae eieield eee ennio we ntis neal det ole 118-7 
Barometer reading eae eR tte Pe eh er lin wii ire atsta eds, ac6 Seiler lect 29-60 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..................000. 15-9 
lea era utce lice seal MeConOrlme ver. (: Lyon ae mayne yok «Ns sine, uM acne nomen sos 292-5 


Notes. 


This coal gives off a fair amount of smoke. Does not coke so much as unwashed coal. Clinker very 


hard and does not stick to bars. Would be good coal for a shaking grate. Weather fine but cloudy. 


Bixediearbone os sane ; 60° 4 
Proximate analysis of dry coal by weight % { poe MALLET swe Acie 29°8 
3 cho: uses in ts 9°8 


— 


be chia re eek 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 232. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

’ Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 60. ' At finish—29- 60. Mean—29:- 60. 
ToTaL QUANTITIES. 

Date olstrials ae 08 give occ ilin 9 Pad Dn whe re eee ier eae eee ate eee 15/7/08 
Duration of trial (hours) 2.35. vd eee eee See ee Oe eee ee 10-00 
Weight of coalas tired (bai) cob cn ee ieee oe aes ae ae ae er ee 2722 
Percentage of morture/ in, Coal vas, fired oy sao aes eee eee ee 3°8 
Totalweight of dry coal fired (lbs))2), <n e sic a ela ne age ea ree 2618 
"Fotalsash and 'refise' (logs) ick att ee ee oe eect 253 


Percentage of ash and refuse in dry coal (%) (a) from analyses 12-2; (b) weighed 9-64 
Total weight of combustible consumed, from analyses (lbs.).................. 2299 
Total weight of water fed to the boiler, corrected for difference of level (lbs.). . 17360 
Water actually evaporated into dry steam from actual feed water 


temperature ana: boiler pressures (IDs,)\. 320s. ae hea ie eee eee 17780 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 21140 
HovurRLy QUANTITIES. 

Dry coal fred per hour bag gu. takes vaca’: it apene sin ik sheets eee apes eer mee 262 
Dry ccal per square foot. of grate surface per hour (Ibs.)...............++.:--- 156 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1778 
Equivalent evaporation per hour from and at 212° F. (Ibs.).............-4-.- 2114 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (lbs:) Gace n cena 4 5 nebo eae ee el ane at eee 3«31 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (lbs. 0/ Stic itt eae sree cis ee teppei ate ee 118-7 
Temperature, of feed water entermg boiler (deg. F372 yc ts ee ee (let 
Temperature of éscaping gases from boiler (dee. Wai oc5 eee ees oe re 57 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-2 
Pereentagée Of -MOisture: 1D SLEATO es ha one Sis ards pels 2 mgd ieee aie a ee 0-60 


Horsr-PoweEr. 


Horge-power developed (Item 15-044) 200) ceed eee cinta nt eee 61-3 
Builders” rated horse-powerss...& s/o. meme ewe edocs lee cee 60 
Percentage of builders’ rated horse-power developed... 12. .2...s.%s5 ee. 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Therm O 1 beri 8) ike oo oa = ale let ee oe eee cee 6-56 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-77 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-06 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Ttem14Fhemisy ey 25 fa eae ie ae wre ae eal cee or ees 9-18 
EFFICIENCY. 
Calorfie:value of dry. coal. per lbi Bs) eer bee da spate te tee 13410 
Calonifie value-of. the combistible:perlbs (BVEsU)) Seah ee ee eee 14880 
Efficiency of boiler (based on combustible consumed) (%)................05: 59-6 
Efficiency of boiler, including grate (based on dry coal) (%)................4. 58-0 
FLUE GaAs. : 
Dry flue gas per lb, carbon (from gas analyses) (Ibs.)................-.00005 25-1 
‘s 7 of combustible consumed (from gas analyses) (Ibs.)....... 22-0 
“s de drycoal (from gas analyses) (ihes) Gee se ree ee 19-3 


Proportion of heat of fuel in escaping dry flue gases (%)..........00...%--4.. 17-13 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 33. 
Date—July 20, 1908. Trial Number—G.C.T. 53. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
B. and W. No. 1 boiler working. Weather clear and fairly warm. 


Time. 

8.04 Fire cleaned and made up with coal No. 33. Pressure, 85 lbs. 

8.20 Tubes blown. 

9.10 Trial started. Fire 2”, well burnt through 

9.40 Coal cokes a good deal. Building fire up to 4” to a: 

10.25 Forced draught used under grate bars. 
10.45 Fire built up to 7” to 8”. Coal does not cake so much when fire is forced. Smoke 
rather dense and black. 

1.10 Fire cleaned. 140 lbs. of clinker removed in shape of small soft pieces, which were 
not sticking to bars and had not fused together. A shaking grate would be 
very suitable for this coal. 

2.00 Fire kept 8” to 9” thick. Forced draught on as before. 

6.10 Fire cleaned. Mostly ‘‘dirt’’ taken out, nothing sticking to bars. Smoke much less 
since forced draught has been used. 

7.10 Finished trial. Fire as at start. 


CLINKER AND ASH. 


305 Ibs. clinker. 
89 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 53 


a ae 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Orc | CO 
interval. 
Start 9.10 a.m. 

SFL) ae aoa Shale Saas es) 91 91 9.10 7°6 10-3 1-3 
Gene facie Gee © asso be A 172 263 9.40 7-4 12-1 Q-1 
UO? ee Oar areca 130 393 10.10 8-1 9-0 2-0 
CROCE 9 Doi Seg aoe es 1138 506 10.40 10-4 8-9 9-0 
1 SALVA Ct « SG) Ma haa an err 200 706 LEA 10-4 on eZ 
PLDs tin Mikel as a tee 167 873 11.40 9-3 10.4 0-1 
12-5. Hel oe sees, 54 om AQ 922 12:10 7-1 13-0 0-2 
ER Gee 2 ae es re 134 1056 12.40 9-6 8-8 0-6 
TD ADCS ae Sue ee 59 1115 1.00 1:2 12-8 0-5 
jE ALR Ls AERO ON er SE ey, 80 1195 1.3 6-3 13-5 0-3 
Tew Se ecu eos eat ok 112 1307 2.00 5:8 13-1 0-4 
SR See ae aes 203 151¢ 2.30 12-8 5:3 0-8 
PAD ee. aL ett ee, 3 oh 225 1735 3.00 9-0 10-2 0-3 
LT Leet cay meals ed 48 75 1810 3.30 12-0 7-5 0-3 
gi SUR, eg ee 94 1904 4.00 8-9 9-4 1-2 
S| EES ara Genie arena i 238 2142 4.30 9-3 10-7 0-3 
AT) PG dino ie l8 os hae 52 2194 5.00 12-4 b+7 oye 
BU ede at etide sek tla oo 84 2278 5.30 5:5 14-7 0-2 
0) 34 | le gH oS eee cd eee 69 2347 6.00 8-6 10-8 0-4 
(Ue at th ae ee ae ae 110 2457 6.20 8-1 10-2 Q-2 
Bt pe eimai ti se'5) 9s 189 2646 6.40 10-0 9-0 0-3 

PRL aie a tes class 3 165 2811 
8-9 10-1 0-6 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 53 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. aL water. apparently 
evaporated 
Time. in 
lbs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
Sq. in. | room. | entrance} Water. | ash-pit. | to flue. 
to flue. 
Sa Cities 123 82 500 70-5 602 oes taU let oo, ogee ee 
D Mon) omega 120 82 4/45) 70-5 — -Q2 — -30 380 
OUAO Rene ce sue Ly? 82 510 70-5 —-02} —-30 393 
PEs Pores Meth on 122 82 020 70 — -02 — -30 385 
LOR Oca eae ce de 81 560 70 —-02} —-30 381 
TO 2D ne MieNoe eee 120 82 600 70 —-02| —-28 320 
LOE oie aa 117 83 640 70 0-0 — -28 483 
LORS ee eee 120 83 620 70 +-10] —-25 492 
ALLO PS Sacseaeteen 114 83 600 70 +-10 —°25 429 
Aedes beer Se yee 120 83 610 70 +-10} —-25 484-5 
TLEAO al eee! 115 83 570 70 +-02| —-24 470 
tI ASS) ee ge os a 172 86 625 70 +-15 | —-25 502-5 
bee) enh es Ok ial 86 585 70 +-05 | —-24 476 
LPR, AA ar pe esta vee 121 85 650 70 +-08 | —-22 431 
12740 Peat) bas 113 83 625 70 +-15 | —-20 570 
MO ROD Sita Ane 113 83 640 70 rie 20 541 
LOAD Ae a Coe ae 118 83 500 70 +-10 — -20 441-5 
ZO eel as er nee 118 85 500 70 —-02 — -20 154 
LAD ce rane 119 83 540 70 +-15 | —-20 253-5 
Liars ap Weim ns Sel 8} 82 530 70 +:-05 | —-20 389-5 
LO ee RS oo uh 118 82 475 70 +-02)] —-20 352-5 
DAR eae 5 Se ogee 107 82 500 70 +-02 | —-20 330 
PA: LUE eet, nee 123 83 650 70 +-50]) —-20 470 
Dba gi Baynes iNis 123 85 630 69-5 ges — -20 512-5 
ile yp 113 85 625 69-5 ae — +22 500-5 
eau het etd Act 108 83 730 69-5 +-25 | —-22 482 
DAO, rs vara eee 123 83 680 69-5 +-20| —-22 589-5 
a aoe Wan eae 123 83 630 69-5 +-30] —-22 632-5 
OL) At epee ae SnD 1413 83 600 69-5 +-22 —-22 900 
A GAD. ch eee ee ie 114 83 680 69-5 +-12| —-22 441 
AWAD! Be meant 106 83 610 69-5 +:12 —-22 021-5 
A A TA UNE. 106 82 580 65-5 +-12 | —-22 421 
Th aca ee oe 122 83 710 69-5 +-22 |} —-22 434 
EA te abide Mee a 121 83 630 69-5 +-24) —-22 521-5 
DRA. Piven tee 122 83 62 69-5 +-30); —-2 412 
DAO Sore et hres, 113 82 580 69-5 +-385 | —-22 441 
ORL Oe iin eee 102 85 460 69-5 0-0 — -20 391-5 
7 ya) Mee i cai Ra 105 80 610 69-5 +-25 —-22 262 
62 ou FRO Sep ee T23 81 700 69-5 +-15 | —-22 358-5 
GPa? ons eos 123 80 670 69-5 +-15 | —-22 518 
Fel bw ain 8 Oe ory <C 112 89 600 69-5 0-0 — -22 438 
117-0 82-8 596 69-8 -+-12| —-23 |17,556 “net 


ee as 


223 


SUMMARY OF OBSERVATIONS 


Date—July 20, 1908. Boiler—B. and W. No, 2. At McGill University . 
Commenced—9.10 a.m. Ended—7.10 p.m, Duration—600 mins. 
GENERAL. 
Method Ob stokKiDe oss. wees 2s oe eas ee Hand-spreading on alternate siles 
Mare ee Cee elie te boaers op oe Oe ne eo oe Tha eens Forced 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Lee lia Ti orl ante tre es i orcs a iy we esas Mere en ge ro eg 8.20 a.m. 
DRrceTCIER TCU ie te ie oy Gusars beta vive ers sags es .8.04 a.m., 1.10 and 6.10 p.m. 
FUEL. 
. {No. 33—No. 1 Seam, Bellevue Colliery 
Kind of coal gd Sa OS ING. hee RCE ee ELON SAO RON OMRON STS \ West Canadian Collieries, Blairmore. 
. . C=71-5, H=4-3, 8=0-8 
Analysis of dry coal by weight (%) ......-.-+++5+++> No ie : 0, 0.=6-9, Ash=15-5 
Calorific value of dry coal B.T.U, per Ib... . 2.22... ce ctr eee ee teen 12380 
Nigiecurorut coal as fired. (0% jcc scents ci mr gear sw res Borie ein ere ies nisin aeis 0-8 
eae Olpecaly reds Dela wadale oi cee eye vials mondgle Sin BAe he wk wins al hte Ha 2811 
Combustible matter in ash and clinker (%)....... 2. eee cece eee eee ene Ef 
URI Bey bint Ge at CURLED lia ie Nae easy SSOE me I aC Sa ah 305 
RVers FO eine taney etre, Gv tay ee a Soleil s sage e.eetara Meets wh wx brnltir Ls SHAS 8 89 
AIR AND FLUE Gas. 

Air pressure under fire (inches of water)..........-+ ++ esse seer t ere t tees +.12 
ia above fire “ SE er a ne et teehee este Ae omens —-19 
rs at damper “ EOE) Ae ie hei Deen cca a aha Neice ote ane enero — -23 
anon solr dail Der KOPORING 5 (eanrtiop ss. Lea et Oem ola ih ® Bina Fes Full 
Temperature of air in boiler house (°F.).........-- secs sees cree tree reer eee: 82-8 
ie een ereuuroch he mates cee res aot ieee rah ye Reece a Sri 2b ee 596 


Analysis of dry flue gas by volume (%)..CQ:=8:9, O.=10-1, CO=0-6, N=80-4 


WATER AND STEAM. 


Temperature of feed water (°F.). 0... +00. See pe ee ee en rete en sees os 69-8 
Total weight of feed water corrected for difference ofdevel: (ibe) a) aera toe 17556 
Water level in gauge at start (incheg)............ 0 eee eee e re ener et nes 443 
Water level in gauge at finish (inches)... 72. 052 ce eee ce eee mee me 4? 
Correction for difference of level included above (Ibs.).........--++++e++eee: +60 
Steam pressure by gauge (Ibs. per sq. IN.).....-. eee e eee eee teeter ees 117-0 
Barometer reagimp (INCNeS). os cows Bo eocs bo bees temic etree nee teem ge ts an 29-90 
Pressure in steam calorimeter by gauge (lbs. per sq. iN.).... 6... 5 seer ee eee 15-5 
Temperature in steam calorimeter (°F.)......-... se ee eee eee teeters 291-7 
Notes. 


Coal very variable, having much refuse and small stuff in it. Smoke at first dense and black, later, 


however, with forced draught not so bad. Coal coked considerably at first. Clinker was composed of small 
soft pieces, which were easily removed. This coal would be suitable for a shaking grate. Weather clear and 
fairly warm. 


Fixed carbon. ce auwsse 56°9 
Proximate analysis of dry coal by weight % aia MALLET ees 27° 6 
NS) 


— 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 33. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639, 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-89. At finish—29-90. Mean—29- 90. 
TOTAL QUANTITIES. 

Wa tesob Grig les epee e Sia WF Ge hella ee PR On on hehe eer eter ae ST ee 20/7/08 
Durationsot trial (hours isis so. c-cwr cise tote muni eeceeit oe eines hial ae Bien eek ee ee 10-0 
Weight of coal as fired (bs.).)s6 or os aie ale tee eee era tes ess ee oe ae ne 2811 
Percentaze ofemoisture in’.coal ‘as-fired. ()siii one pete 2 ee ae eee ae 0-8 
‘Lotal weight of-dry coal fired (bs:) Gs 05 os ees saeco ofa eae ee ee ee 2789 
Totalaeh andarefitse lbs.) ar Sica ee Sea ee ee ae ae 
Percentage of ash and refuse in dry coal (%) (a) from analyses 18-83; (b) weighed.14-1 
Total weight of combustible consumed, from analyses (Ibs.).................. 2264 


Total weight of water fed to the boiler corrected for difference of level (Ibs.) . ..17556 

Equivalent water evaporated into dry steam from actual feed water 
temperature;and boiler: pressure: (lbs), 22 faa ae tee ie ee 17480 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... .20830 


Hourty QUANTITIES. 


Dry..cosl fred pershour (be) pi. 5 2s ete ee Ede Oo ee eee be ee 279 
Dry coal per square foot of grate surface per hour (Ibs.)..................065. 16-6 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1748 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 2083 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heatinesuriace. (lbs. ).. bs . Ge ieee cae Wet ia. Sea eerie ae 3°26 


AVERAGE PRESSURES, TEMPERATURES, ETc. 


Steam pressure by gauge (bsisl/sq.at.)c. ce curse ae Sem eee eee 117-0 
Temperature of feed water entering boiler (deg. Fs. 4 225). 2a 2 ee re eee 69-8 
Temperature of escaping gases from boiler (deg..F.).. ....0.....-0 045-5000 22 5 096 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-35 
Percentage of ‘moisturein ‘steamy 60h. S Sa aad Se ee tage se alte eet 0-6 


HorsE-POWER. 


Horse-power developed (Item /15'+349) 20% (ga k). accepts e oe ee eee ee 60-3 
Builders’ -rated horse-powerd. 7) bo. aes ote eee eee ee eels el ee See 60 
Percentage of builders’ rated horse-power developed...................0005. 100-5 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Ttem.9 = 1bem 3) ps 2 ot Bib ey Se, ese ete ne eee ee 6-25 
Equivalent evaporation from and at 212° I’. per lb. coal as fired (Item 11 +Item 3) 7-41 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-48 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


Lier) es) Cem siesta arenes wre TC Bi Na) | EE oe that ce mea et ana 9-20 
EFFICIENCY. 
Calorihervalue olcdny coal per lbiGBa0. Ws) cai. © cheese nee ee 12380 
Calorie value of thescombustible per ln e(B. Tey, er ie en ree 14660 
Efficiency of boiler (based on combustible consumed) (%)..............0006. 60-6 
Efficiency of boiler, including grate (based on dry coal) (%).............+.05- 58-3 
FLUE GASES. 
Dry flue-cas per Iboearbon (from-gas'analyses) (1ps.)o os cern ce a ee 26-2 
a aS of combustible consumed (from gas analyses) (Ibs.)./...... ras 8 b 
i dry coal (from was analyses) (les) cc sent erin eres 18-73 


Proportion of heat of fuel in escaping dry flue gase8 (%).................-.. 18-76 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No 2 BOILER WITH COAL No. 233. 
Date—July 22, 1908. Trial Number—G.C.T. 54. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Weather fine but cloudy. No. 1B. and W. boiler working. 


7 30 Fire cleaned and made up with No. 233 washed. Tubes blown. 
8.35 Trial started. Fire 14” thick, well burnt through. 
9.00 Fire cannot be made more than 3”thick with natural draft on, owing to the coal 
being of small size. Coal cakes somewhat. 
9.35 Forced draught. Fire built up to about 6’. 
10.10 Fire about 6’. 
11.00 Coal seems to coke more than unwashed, probably due to moisture. 
1.00 Did not clean out at mid-day. 
1.20 Rather a lot of brown smoke. 
5.00 Fire about 7”, burning down from this to clean. 
5.30 Fire cleaned. Very soft ash removed, no clinker. All would go through shaking 
grate easily. 
6.37 Finished trial. Fire as at start. Fan shut off 6.25. Ash removed was very 
fine and light. 


CLINKER AND ASH. 


199 lbs. clinker. 
87 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL NO. 54 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling a2! 
flue 
During Total. gases. CO2 OF: | CO 
interval 
Start 8.35 a.m. 
eee. Wea Ones 116 116 8.40 9-3 8-4 1-6 
EO csr eee sid ea > 123 239 9.10 12-5 6-9 0-3 
LAURE U LISS emit tee lia Serer ear 248 487 9.40 10-8 4-6 3°6 
CUES W Le APN San mre a 200 687 10.10 11-0 8-0 0-1 
LEN AD Les ie Nae ean. Beg 93 780 10.40 12-4 7-2 0-2 
DI eee Aken ce coe ee 38 818 LILO 9-1 10-7 0-0 
Mey ie tes es, Soa e ot as 209 1027 11.40 11-2 C2 1-0 
ee Dee eee ils cea ese 153 1180 12.10 11-3 7-3 0-3 
ALE 1S Oa See a oe 5 152 1332 12.40 8-2 11-6 Q-2 
C2) ee ac Wie wae nee 87 1419 1.10 10-0 9-0 0-0 
DRO, eto e ian «ha 68 1487 1.40 10-3 8-8 0-4 
PO ee Rocher. sunt oe 173 1660 210 8-3 11-1 0-1 
AP cee esti ak a 38 160 1820 2.40 10-6 7-4 1-1 
IE pe Se rt er ee 128 1948 3.10 7-4 12-5 0-3 
ES co Pea? eae ae 60 2008 3.40 11-1 7-3 0-3 
ROR RHE meh be stg y+ he 144 2152 4.10 8-5 10-5 0-7 
2b Gs LR RIE RRs ie rare 137 2289 4.40 12-1 6-1 Le) 
Aer ete Pe SRE SM 80 2379 5.10 hake. 11-2 0-3 
Be) ares. srs takers 94 2473 5.40 3°5 16-4 0-2 
PL) echt ss ieee ot Bre 4 66 2539 6.10 8-5 11-2 0-3 
POPE eee oie ate Seale Ns 203 2742 — 

ORD Ab ae eee aa 95 2837 9:7 9-2 0-6 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 54 


MADODononwfP PL PWWWWNNNNRR RF 


« @ Bue ie (6 © is 16) 8, 9:48 


yoy ey tte Sete ane Cay 


Sy mie) <8! U0 ee ne, (6006's 


Mi tw, a” 6 U. Yee (00S le tie 16 


Ne. 6) ins, +O, @Lha Gey Tone rR 


616. 0! a, we ei) 6, UN 8! 0 Le Ye: 


o) ae BT pe ais) 6) .@ Riba (oe) eng 


PY PC eC eet PC we Niet vt 


oer eo eo eee eee 


a Me Neve te) © 6a .@ ce (e're 6 


op) Bite ley sje) se ph se) eres, 


ae) a 0) mye 9m, 6) 0) Ve 


2,0 Tel se) eee (0) 61-0, 16) 02 & 


CCW ee oP ai ee gC 


2) fe ee) el ce. lege ee. fe 


4) 6) [6 Toy ta: 0) }4.-gin) ve! 10.10: Te. 


&, Te) lee, 16) fee) are (a 10 me, 


a Rnys. ta ud Lieire! cers ole 


im Roma ae as: “Oil. 64 Sol cence 


elie, fe Sh 6C eiete cee qe) Ue, 


2 fe te. 9: 0 ferieme ise 16 


ee ere ewe ee ewe 


ae) (ee. 9) ole, es 7 e 0 0) 1s 


oi ceils (0\.0. ef fo* 9 7a, (e 18t 48) 


= 0 @ UW 0 ‘euie- ote ihe. 6) © 


oe 0's © 1 © 0 w/e ‘e 


ae ve nie \e! Mae, Paw (ei eee: 


alae: 6 > Bes mete 16 “3 


Sled 4 welts n ike emmy te. ey (a 


a tele) w tie: ple auf fe. 6.16 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. mules water. apparently 
evaporated 
in 
Ibs. Trlue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
105 82 460 71 2202017 S20 Wie, Sere, 
107 82 495 71 —-02 —-20 220 
110 82- 480 70:5 —-:02} —-20 324 
98 83 520 70°5 —-02} —-20 459 
104 84 530 70-5 —-02} —-20 307-5 
119 84 600 70°5 +-20; —-20 359 
121 85 670 70-5 +~20 —-20 541-5 
113 85 690 70-5 +-35 | —-20 540-5 
BG! 85 575 70-5 +-10 | —-20 497-5 
123 86 585 70-5 +-04} —-20 S1155 
123 86 680 70-5 +-10; —-25 510-5 
123 86 590 70:5 +:-05 | —-25 5Lied 
123 87 650 70-5 +-10 —-25 463-5 
120 87 630 70-5 +-10 | —-26 502 
122 87 680 70-5 +:-10} —-25 449 
122 86 690 70-5 +-20) —-25 507 
113 85 610 70-5 +-10 | —-25 538 
123 85 660 70-5 +-20| —-25 438-5 
113 85 575 70-5 +-15 | —-25 469 
114 85 570 70-5 +-15 | —-25 440 
122 85 580 70-5 +-20|} —-25 398-5 
120 86 580 70-5 +-20) —-24 441 
119 86 590 70-5 +-35 | —-24 414 
123 86 670 eit +-52| —-24 A73 
119 86 650 71 +-46 | —-24 645 
123 88 630 71 +-30 | —-24 452-5 
118 89 555 71 +-20 — -24 442 
120 88 590 71 +-20] —-20 445 
120 91 620 rp +-40 —-22 460 
105 89 675 71-5 +-44| —-24 591-5 
114 88 625 71-5 +-50 — -23 428 
109 88 620 71 +-50| —-25 421 
elo: 88 630 71 +-70 — -24 455 
115 88 660 71 +-72| —-24 469 
106 88 625 ri +-75 23 460 
107 86 600 71 +-75 | —-23 440 
78 86 430 71 0-0 — -20 384-5 
68 85 590 70°5 +-20} —-22 180-5 
120 85 685 70-5 +-15} —-22 186-5 
103 85 800 70:5 +-10} —-238 590 
123 84 630 70-5 0-0 — +23 564 
113-4 86 609 70-7 +-24)] —-23 |17,730-5 net 


See 
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SUMMARY OF OBSERVATIONS 


Date—July 22, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.37 p.m. Duration—602 mins. 
GENERAL. 
PLE CCIEGE BUGKING om ec mnee ae Gomer eer (ee Hand-spreading on alternate sides 
STAGING) CUES A Gps, wy UR apeae hor Toke Ne Jel a Ou ede oy a ga genre Forced 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Pipes Cledvieltn see sme am Ce Arent Na fe me 1 Nt SB tia ley Sif 7.30 a.m. 
IP Ei LOS AOC AT. Aik ss res Ant a AVN ae trane ty: POND CT ard 5 7.30 a.m., 5.30 p.m. 
FUEL. 


J No. 233 washed—No. 1 seam, Bellevue Col - 
“"""*\Tiery, West Canadian Collieries, Blairmore. 
C=75-1, H=4-4, S=0-5, 


Analysis of-dry coal by weight (%),. 20) CP UNs 1 sl, 6 etAah i 2s7 
palomicevaiuea ory coaleD <1. U. per lbs oe eae ae cock os coe ome kek 12980 
Ucn spear e CUA Ans ULC, Danan eet wary eR ec er a 2 ee 3°6 
SIO TTT seule Wate fara BAL ToD ae Daa EOS aie MONA eae Oe ea ee 2837 
Combustible matter in ash and clinker (%)...........-000000002222.-......, 11-5 
emer welankere( bs foment cme AE Cia Oe CR 1G Pst wri ftsie ut Le PL 199 
Serre Ouusn (bee ae ere nt nes ent ea ERE OEE OSS AE OR NIT a Babe ee 87 


AIR AND FLvuE Gas. 


Eitepressure Underfire <inches of water) gnc nace ols vectored ds. fo oe ee ek +0-24 
above fire * ; Fv Paro aa nae ie eke Ate oe sae yt ate —0-19 

a at damper * VOR Oy oo [eG On ag A eal SARS he rer BER —Q-23 
emouieor damper, Opening...) see) ees RA SOMA Ww oie) hy ot aac asen TY Full 
BP empcrauureotiairan boiler house (beni ete ae Oh Se ewe Pe 86 
Mage VN peratures.(: Ee \tan ee sek ame le, RINE R ay ty TEM Ite? SRO Ys tate 609 


hemperubureonieed water 7 eA cue tee a, Gn Semel M ae ay 

Total weight of feed water corrected for difference of level (Ibs.)............... 17730 
Prneterevel liteealige Ab eterte(inches)< .o 4,0, 0 fe oy, a oe ee hee is 
Maver level ii pauge at. finish’ (inehes) sere! et occas ecu he lee onc ot 275 
Correction for difference. of level included above (lbs.)....................... — 20 
resin pressure by gauge (lbs.per-sq. its)... ..<04. ss cht eal Docent ts... 113-4 
Bont Ore tersroa gpd dine bed i. ss GEAR Sar Ph Mine ct ralehater nubian 29-8 
Pressure in steam calorimeter by gauge (lbs. per sq. in.).........000000000-... 152] 
Temperaiurennsstenmecalorimeter (Ei )rt 0. Gin esc wed ow nerahess yew eles oom 290-7 

Notes. 


This coal seemed to be very wet, and was very small. Forced draught had to be used. Coal cokes a 


yzood deal. Fair amount of brown smoke. Only cleaned out once during the trial. No clinker was formed, 
but a soft ash which was easily removed. A shaking grate could be used to advantage. Weather fine but 
cloudy. 


RaSh oeuiespinss etek eatat 12°7 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 233. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-81. At finish—29- 80. Mean—29- 80. 
TOTAL QUANTITIES. 

Date of: trial... ose ak « oe Oe tc re eee 22/7/08 
Duration of trial: (hours) s2¢ 2 .e: s sain eee ae eee et ae eee 10-03 
Weight ot coal as fired:(Ibs.). 2 2st Gc 7 tet iers caps cotince sates orn e eangresen eee ee 2837 
Percentage of moisture in coal as fired (%) <7. 23. Soa = ee eee 3:6 
Total weight of dry coal fired (bs.).¢ yc = cr eee ee he ee 2734 
Total‘ash and refuse (1bs.) yo aa hale we ce ee ee ee eee 286 
Percentage of ash and refuse in dry coal(%) (a) from analyses 14-36; (b) weighed.10-5 
Total weight of combustible consumed, from analyses (lbs.)...............+.. 2341 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.) . .17730 
Equivalent water evaporated into dry steam from actual feed water 


temperature-and! boiler pressure i(lbs)). fod Ginastera 17660 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20990 
HourLy QUANTITIES. 

Dry coal fired per hours lbss) 2% ane Bee ete aed om e tega ee ees enee 273 
Dry coal per square foot of grate surface per hour (Ibs.).............-.204-- 16-2 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1761 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2093 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating puriace: (8s) «sccm. Peak tee SNe Re tt aaicclin te og eels See ete 3:27 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by; raure, (base ssq0 10.0% ..eueys eye eit anes ee es ar oe 113-4 
Temperature of feed water entering boiler (deg. F.)........5..5.0..2--s0s0s. 70-7 
Temperature of escaping gases from boiler(deg. 1.) iss «eee 2 eee 609 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-47 
Percentage of moisture an steam ui. . ei) kes pee ast ok et ane een 0-50 


Horst-PoweERr. 


Horse-power: developed (ltem 15-3439) 0 oa. e032 sual g srs weenie: te ores enone 60-6 
Builders’ rated: horse-power sy)... eho Soe Pees gre eg i ee cee 60 
Percentage of builders’ rated horse-power developed....................000005 101 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item! 9+ Ttemt:3 occ tiie 2 ie ee tee ay en er eee ere ee 6-25 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11~+Item 3) 7-40 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-66 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Temi) DS TpeTis8) sc si aah slats k cee ee cae ee eee 8-96 
EFFICIENCY. 
Oalorifie’value'ol dry coal per loo (BeU ee ne eee ee ee 12980 
Galonticvaine obi he combustible per lb.Ga1, U). Gece en ee esa eee 14860 
Efficiency of boiler (based on combustible consumed) (%)..............245. 58-2 
Efficiency of boiler, including grate (based on dry coal) (%)...............6. 56-9 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)....................08: 24-2 
x i of combustible consumed (from gas analyses) (Ibs.)....... 21-3 
¢ J ary coal (from: gas analyses) (lbs.) yin. nea, ve ee 18-2 
Proportion of heat of fuel in escaping dry flue gases (%).................45. 17-6 
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GRAPHIC RECORD OF BOILER TRIAL. 


SIPMMT UNA BIRLOT ES 


Sik 
ROG 
Pan 
PEN 
els 
[Tel 


SEES RONA 
S20 MSR SRE 
BOS8E5 
|_| Be 
| ao 
IN BG 
ea | |? 


\ 


ea} 

|_| 

F 
| GR BORSZERbins 
Nf te ON Tel 
L IN 


“ZeooceaGg 


A 


iW a 


4NERE 0 


SS 
ANN 
BRSEBERS Obes: 
A SOO cas “Pk de 


Ou” WITOR 4 VILL DIDDY IAT 4M LIAN OY A/S 


PYOLPMATAAWTL | AO PFWALEMIASWIL FWMASSTIU SS e/a 


Arrenprx II, Vou. IV 


eo T? SANS ORS AS 
2825 AM 22. eee 
, . — Sent eT cs 


; (Paiewcnee am cc 
cos » 
sven PRA 
pee 


| 


“TT lest 


1 =, sh . -+ - i 


is ; 
j - 
—— 


are 


; ~ on 
: y OO ia cal b s ee Re 
i i 
itvocronT Ct 
. a . «na seat int om 
BAY £2 . 
7 ‘ 


aS 


re 
‘A 
~ 
ae 


STA ED RAR A TEM... 


<The ee 


Pts 
i" ; 


229 


TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 34. 


Date—July 24, 1908. Trial Number—G.C.T. 55. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
B. and W. No. 1 boiler working. Day fine and clear. Boiler refilled July 23. Coal contains much small 
stu 
"Time. 
7.30 Fire cleaned and made up with No. 34 coal. Pressure, 90 lbs per square inch. 


eet eet 
KFOOwowoo 


ee 
Ne 


12. 


OOoOrPPRWWNNNRR FR 


.45 Tubes blown. 

40 Trial started. Fire 2” thick, half burnt through. 

45 Fanon. Fire 4” thick. 

15 Fire built up to 7”. Coal cakes a little. 

.80 Not much smoke. 

.10 Seems to cake considerably. 

30 Cleaned fire. Most of clinker consisted of a small ash, nothing sticking to bars. 


Would have been very suitable for shaking grate. 


.50 Fan stopped. 
.00 Fan on again. 
30 Fan off. Fire cleaned, little clinker, nearly all ash removed. All small, nothing 


sticking to grates. 


40 ‘Trial finished. Fire as at start. 126 lbs. of ash raked from the ash-pit. 


CLINKER AND ASH. 


399 lbs. clinker. 
126 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 55 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Or CO 
interval. 
Start 8.40 a.m. 

PAIN IR Torch 5.3 2c, 85 85 8.40 6-6 13) 0-4 
PSs US a ey re 161 246 9.10 9-8 8-5 0-9 
Pst a ee ee 202 448 9.40 8-2 10-6 0-4 
ORES. oA ea eae ee ae 107 oo 10.10 3 11-5 0-5 
DOE ge SE ek ge Teper 149 704 10.40 12-4 6-4 0-3 
“SW Ra's Dany Se REA eae aoee 147 851 14) 8:3 ea 0-2 
PAU Serer ttc op open Wixses eet tm Be. 963 11.40 7-9 11-9 0-0 
oT Lit RE an ecg tre mts 89 1052 12310 6-8 13-3 0-2 
OSs, |x ae Oe air ae PE 102 1154 12.40 6-9 12-9 0-0 
SENET coe oe cet iat Res 181 1335 10 57 14-2 0-1 
Ree os Vs: ee 50 1385 1.40 6-0 14-0 0-2 
Oi ik die, eS ee | 223 1608 2.10 10-9 8-4 0-2 
Beate ericerees ans | 154 1762 2.40 Tok 12-5 0-1 
SE Sup do? SD. oe an Se 98 1860 3.10 9-4. 9-7 0-7 
Li hg Ae ot ieee ae ee 101 1961 3.40 7:7 12-5 0-1 
JL Me Se Pe a ee | 94 2055 4.10 7:9 11-5 0-1 
Lay) nn Wor ie a ae a a ese | 86 2141 4.40 9-0 10-5 0-2 
We Ske: a Ree | 194 2330 5.10 9-3 10-7 0-0 
UP Se Spore 2Oe oe 157 2492 5.40 7-4 12°3 0-2 
21 EL ee eat earn | 57 2549 6.10 10-1 7-5 1-4 
COT a Fee a ec 105 2654 dee 
we AE eee Gore 157 2811 hee) ghee SRS: 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 55 


Steam 

pressure 

gauge. 

Time. 

Ibs. 
per 

sq. in 

Se eee 123 
See) re eee bie ate 118 
Te oa ey 117 
RD Ay OSs Peete mcr ee 121 
WADE Rae enar ete 108 
DORE: ty Ree Bie ee 120 
LOS ee ee 108 
LOR2B ie eee 123 
Pea Rutter, 119 
LDe po eee eee 120 
TViGs Chine eee ee 116 
Ly oe As Pennies een eer pee. 118 
As Pa Se reer 116 
Lie O Ds ee eee 118 
Ter 1 Ohta eae 116 
5 ASI a eNO t: 118 
Waa 10 eee 110 
10S. eo ee 117 
AL Ace ae aes 119 
Ae are Peete oa te, ae 
NESTE A Pe ace aY Aube 123 
( Less Uh oh Re IR om Taos: ie 
Ae A Roe a, 1 
ROTTS Vets | teen WeAted 120 
Epa 14 Vary tae siete hak 115 
SAAS 5 Dar. EE LN eC 1D 
oh CS keer were Wee 120 
UGA Rie Mk eae ae 119 
ooo EE Ane beatae aa 2 118 
ST On ee re ee 116 
Aol (Vines Usenet an 121 
Be he oe eras 112 
AAU) coche crt acts ag ine 103 
HS Se aes eee ee 98 
Kee a Uae tee Pe a ose a 122 
Uae a etkls eee ae 120 
eee Orc ee eae 93 
SET TPE 4s eRe 108 
Wee A ae ees es 123 
GAD oN te ts Ana, 1:21 
GAO eee eee oe 120 

116-4 


Draft pressures, 


Temperatures inches of 
Ap water. 
Flue At 
Boiler | gases at| Feed In entrance 
room. |entrance| Water. | ash-pit. | to flue. 
to flue. 

87 510 70-5 —-02| —-26 
85 520 70-5 —-02 — -26 
85 550 70-5 —:02| —-26 
86 545 70-5 —:02| —-27 
87 515 70-5 —-02 —-28 
89 615 70-5 +-15 | —-29 
89 600 a +-15 — -29 
91 625 71 +-15 — -30 
90 675 rae +-15 — -30 
89 620 ad, +-12| —-30 
87 605 Yel +-10 — -30 
87 680 71 +-12 — -30 
88 600 Th +-10 | —-30 
88 680 ‘al +-15 — -29 
90 660 aL +-30 —-29 
89 630 od + -25 — -29 
93 5900 71 0-0 — -28 
88 580 a +-15 — -28 
87 625 71 +.25 — -28 
87 700 7 +-10| —-28 
89 650 71 +-05 — -28 
89 710 71-5 +-15 — -28 
90 680 71-5 +-15 — -28 
92 670 71-5 +-15 — -30 
90 605 71-5 +-02 — -30 
89 570 TASS 0-0 — -28 
87 570 71-5 —-02| —-28 
87 570 Vien —:-02| —-28 
87 570 11-5 —-02| —-28 
89 565 71-5 —-02| —-28 
89 565 2 +-05 — -28 
90 615 72 +-14| —-28 
86 595 72 +-08 | —-28 
86 590 v2 +-08 | —-28 
4 580 72 +-08 — -28 
87 600 71-5 +-05 | —-28 
95 A475 71-5 —-02| —-26 
87 590 71-5 —-02 | —-26 
88 590 71-5 —-02 —-27 
85 600 Vins —-02| —-28 
85 610 71-5 —-(02 —-28 
88-2 600 71-2 +-07 — -28 


Water 
apparently 
evaporated 

in 
interval. 
lbs. 
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SUMMARY OF OBSERVATIONS 


Date—July 24, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.40 p.m. Duration—600 mins. 
GENERAL. 
Be SISTER UO KIS ee rcr he in, ete ate te setts de =. 6 Sas Hand-spreading on alternate sides 
PECL TRmC LE ALN MUM OREM aT acess) Ste Matai ate! sal over dle ctarats Sie ondes kei ala wv bale bath a eB Forced 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
LUGS Gd (Es TED be EC Fe Be ide er Poe PR ees Pea a ee 7.45 a.m. 
TNC LOTNCLY SEY, N MA abe Smt Ks batch e tance casnetes Woy ce Le FhU. eS oi 7.30 a.m., 12.30 and 5.30 p.m 
FUEL. 
. No. 34—No. 2 seam, Denison Colliery, Inter- 
Kind of coal RS eneMEt tie: ais ata] omen asthe, Wit islets. cats eres Coal ah Coke Cor Denison, Alberta 
: : =68-5, H=4:-0, =0-4 
Analysis of dry coal-by weight (%)...0....0...8..5- Natt 0,603, aes 19-8 
alarieaye tien cist ys COAL ty le Der bai ws Se te dten ce nok ce Roc be rece tere 11720 
Bee ee tPIE OTT CRIA Fa ALL Gent or) ere etter ch Us oie wc 2M okies eae wel i ace ata are, wi N la wiser Oe 0-80 
Boierg MIOleCOAL TCU UDM jens nit t et oni old alate eke sb arsiale ee hie es SUN Spee 2811 
Momotetipliematverin ash and clinker (0% ).80:d acai. ee) walate els OSS aoe seleltene 18-6 
Dee mons Gel h A rs) eeteme pre hay eas PIs tes tnd OS ERE tale Woh ome aig Gedine CNC s 399 
ACerS Oeece ALL Evn) eee ae Rie, alee coe ee Paar Agile OBS seg Seek So ir ee 126 
AIR AND FLUE Gas, 

Air pressure under fire (inches of water) Abi PESEERN HOES OR RE CRESPO SOE ADAP +0-07 
above fire RR re err on ine aman) ee ae etre OO 
¢ at damper oe hegre SRT AS oy ee ee et manda itd: SB ee —0-28 
MANGA OPE SUIDCE NM ODCIING Scale, a iketk ghee Re See cr E EDL GOs chet engl e Oats Full 
empecra mire ova Doller Houser’ Mylo a eel ti Sin wae Soo eld ON 88-2 
PICA ETO DOTA GULCH Ln) rete eee ee ea ns Teel Paro ah IRS oly e leks 0 kyle Uhre ids WWE ax 600 


Analysis of dry flue gas by volume (%)..CO2=8-2, Oc=11-1, CO=0-3, N=80-4 


WATER AND STEAM. 


pbemperatiire op eedawater. (Me) asa eae nha «ore octal on KoA o niet 71-2 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17018 
Water level in gauge at start (inGlied lovers ta ey eo eee tras ea oe cee ee er Sts 
Dy pe halevel Tir eo eer nt TiMMsly (INICeS sme one aie aly cs Yoda. so bo eee esis be Om el 5F 
Correction for difference of level included SOV ELLIS Sires co ecw: 2 eae aaa a +30 
Sremigirecs re ye Pues. Der SQ nil.) nn atk ae ee es. aes thud steels, da wee o 5 116-4 
Pero miever Cute GHG cb) ae eae otis Hecho so Se ADPO le tia w auscarer bee oe te ahs 30h 30-04 
Pressure in steam calorimeter by gauge (Ibs. per sq. iM.)............0.0eceeees 1ie7 
Per pernuite: MtieplearaecalOMime eric E lei: tetas be. ccs sted hblece woke 290-1 
Notes. 


This coal coked a little at first with a thin fire and later with forced draught and thick bed coked con- 


siderably. The clinker consisted of ash chiefly and was very easily remoyed, not adhering to bars at all. 
Would be very suitable for a shaking grate. Weather fine and clear. 


Proximate analysis of dry coal by weight % ee MIA tLCLoee eos 251 
8 


| 
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SUMMARY OF RESULTS 


Made onB. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 34. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—30-09. At finish—30- 00. Mean—30-04- 
ToTaL QUANTITIES. 
Wate of trialvaice J. cots ope REN Cee Ne Couey cele hele: cee Ve 24/7/08 
Duration: of trial:(howrs)o 03.0. a te Marah le tee Me Pets en cae ee ea 10-00 
Weight of coal.as fired (Ibs), ) besos eee see ceo yes eee eee 2811 
Percentage of moisture in coal as fired (7%)......---+s cere erect eter teense 0-8 
Total weight of dry coal fired((lbg:).2 9.0 2 5-\0= genet oi a 2789 
Totalvash and retuse: (Ibs;)s022... sous ot Ste nsee se: eee ae Pe cee ee 525 


Percentage of ash and refuse in dry coal (%) (a) from analyses 24-3; (b) weighed .18-8 
Total weight of combustible consumed, from analyses (lbs.)0.. so eee ere Paar 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. .17018 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure. (bs.). <2 Riek Web > Se eens 16930 

Equivalent water evaporated into dry steam from and at 212° HF: (lbs.)o en 20140 
HourRLy QUANTITIES. 

Dry. coal. fired per-hour (be.)2.2.).<- hge ae ei sieee eomee Pr icra eee 279 
Dry coal per square foot of grate surface per hour: (1DS:)).¢. ee bsereeee eee ee teen 16-6 
Water evaporated per hour corrected for quality of steam: (1bs)) 87a ee eee 1693 
Equivalent evaporation per hour from and at F122 (le) tee ea ee ee 2014 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

Heating surface. (Ibs.).. . 5 sple wt. om taal Mes enie 205 acres ot aes erm le 3°15 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (Ibs. / sq. IM.). 1... eee eee eee ee eee eens 116-4 
Temperature of feed water entering boilersdeg. Hi Geant y ooue ieee 11-2 
Temperature of escaping gases from boiler (deg Hijo wiles ts he. ieee eee 600 
Pressure of draft between damper and ash-pit (ins. of water).............++5. 0-35 
Percentage of moisture in steam... .....5 6.50556 ee eee ce eee asa ee 0-7 


HorsE-POWER. 


Horse-power developed (Item 15+343).......... 0 secre rere eset e eee ees 58-4 
Builders’ rated, horse-powel..2- -- ¢-ge + peste he Se eet ae lie le eee 60 
Percentage of builders’ rated horse-power developed. ca Sjceme leks ae aoage ee eee 97 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Cteny 9 Tet 3) o5 y e hre eger et rn eee 6-05 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-17 
Equivalent evaporation from and at 212° F. per Ib. of dry coal (Item 11+Item 5) 7-22 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Item 11+ ltent'8)5. “2 Eee fe oe et gee ee een eee 9-54 
EFFICIENCY. 
Calorific value of dry coal per lb. (B.T.U.)... 2... ee ee ee teens L720 
Calorific value of the combustible per Ib. (B.T.U.)...0.. 0. 15.210 eee eee 14614 
Efficiency of boiler (based on combustible consumed): 0%) a. sis eae eee ene 63 
Efficiency of boiler, including grate (based on dry coal) (9 asc aise eg ieee 59-5 
FLuE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (1 Doeda vv. s,s seo et oe ee rete 29-1 
~ ‘ of combustible consumed (from gas analyses) (lbs.)........ 26-3 


ae i dry coal (from gas analyses) (Ibs.)........---+++-++ see ee. 19-9 
Proportion of heat of fuel in escaping dry flue gases’(%) 50-2 owe sea re 20-9 


A 
< 
ta 
= 
o 
Wl 
= 
O 
o 
WL 
O 
a 
ita 
(e) 
O 
W 
oO 
0 
8 
o 
< 
4 
O 


| belie (8 . 
4 
pert | | a 
ice i: a LT PENT NOTTS 
SREP 
v4 
A_| 


\ 


TaN! 
HAONP TARA 


ARBRE Reeas oss 


SMM TUNE SERLOT TS vziwas srw sas” 
S7SYR FATH OU” AITIOD YE VILOM SIDA UIA Le 41S OY AS/ 
PHOLGATDARTLS) AO FHYALOMAAWTZL FHWASSTIW Ss w/w 


Arrenoix II, Vou. IV 


_ ———oe a - 1 
eS ee enabeaen Daas Semainpaier Seeandiay Daneel aay ate Aenean Aa =e — Pe Ee ee re 


i Wh | 2Oo 2 ) i, +: ee +. WHA ST | SB SAGs a aS 
AMS h EE aA —--- 2s ERS -— Bs a4 41 YA RENE FENN OF 
Sy ar SABER | SUES a 7 SARE RRO TS | FALHeSS : 


SGsenuaue na ee 
eee 


ae oe SS 2s 


5 | 


233 


TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 234. 
Date—July 27, 1908. Trial Number—G.C.T. 56. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
B. and W. No. 1 boiler working. Flue cleaned on the previous day (July 26). Weather, fair. 


7.30 Fires cleaned and made up with No. 234 coal. Pressure, 95 lbs. 
7.45 Tubes blown. 
8.40 ‘Trial started. Fire 13” at front, well burnt through at back 2” with a little flame. 
9.15 Fire kept thin about 2” to 23”. Coal being very small stuff. 
9.45 Thickened fire to about 3”. Not much smoke, but what there is, is very black. 
Coal cokes a little. A finer grate would be better. 
10.30 Fire about 4”. 
11.15 Forced draught, building fire up. 
11.80 Fire 7” to 8” thick. 
12.31 Fire cleaned. Fan off for five minutes. Clinker broken up and easily removed, 
not sticking to bars, would be suitable for a shaking grate. Clinker caked 
more than No. 34. 
.00 Fan stopped. 
.10 Fan on again. 
Fire cleaned. Clinker easily removed. Nothing sticking to bars. 
43 ‘Trial finished. Fire as at start. 120 lbs. fine ash removed. 


Oo eRe 
w 
=, 


CLINKER AND ASH. 


164 lbs. clinker. 
120 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 56 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time, sampling 
flue 
During Total. gases. CO2z Oz CO 
interval. 
Start 8.40 a.m. 

SUSE... = te ae ee 195 195 8.45 7-0 11-3 0-9 
gS ee a as f1%b 306 9.15 9.4 9-2 0-4 
AES ES |, Si Coen ae ae 124 430 9.45 8-6 8-4 2-6 
UE ee 139 569 10.15 10-9 8-3 0-3 
TPES UU tare a hice ahe he 197 766 10.45 9-5 8-0 1-0 
i ELS Sa Ce ae 109 875 fie t5 10-6 8-6 0-0 
Ae 0 Be ee ee HN, 992 11.45 8-0 11-5 0-0 
PPO ta ek ooh te 114 1106 13.15 11-5 8-2 0-2 
(UMAR) Se Bear ae 200 1306 12645 7-9 10-7 0-3 
COTE 22a rnin, 725 1431 TES 8-8 9-6 0-3 
ft Oot AR ae nr A {12 1543 1.45 9.2 10-3 0-3 
FN a. a 7 Oe 109 1652 ae LD 13-6 Doe 0-7 
ATA Ao ange Ye) ea 90 1742 245 10-0 10-5 0-0 
AY. pce ae ee Lao 1877 SLLS 11-5 6-2 0-8 
LN Ea A ee 130 2007 3.45 8-0 10-2 1-6 
“REIL Se Red ae ae ees 63 2070 4.15 Terk 4-0 2-4 
7 SES WM otc, axe ae a 167 2237 4.45 13-0 5-6 0-8 
7 SAS ay 2, a ep 95 2002 Hels 12-3 5:8 0-7 
USM eh, silickcipte ? ce 165 2498 5.45 ey 11-8 0-0 
CeO eis J in oe 221 2719 6.15 7:9 10-7 0-6 

1s ee Oe ee See ae 63 2782 wet 
9-9 8-7 0-7 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 56 


DOOR ERERWWWWNNNNRPR RE 
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Draft pressures, 


Steam 
pressure Temperatures 
gauge. ok, 
Ibs. Flue 
per Boiler | gases at| Feed 
sq. in. | room. |entrance| Water. 
to flue. 

98 81 515 70 
110 83 545 70 
114 83 550 70-5 
120 83 590 70-5 
116 84 600 70-5 
115 83 600 70-5 
112 84 605 70-5 
112 84 640 70-5 
110 84 620 ape 
123 85 510 7a 
116 85 520 71 
123 87 700 71 
113 85 640 71 
123 85 670 ples 
114 84 760 Tle) 
116 84 720 71-5 
118 85 570 71 
120 85 640 71 
118 84 600 of 
118 84 565 71 
119 86 630 pe 
116 85 640 71 
122 85 660 71-5 
118 85 725 71-5 
119 85 720 1:5 
104 85 650 2 
abies} 86 605 fh: 
113 87 610 72 
115 87 585 72 
119 87 565 (2-0 
116 87 675 72-5 
113 86 (aes 12°5 
123 86 630 72-5 
123 87 675 72-5 
113 86 650 72-5 
118 87 690 72-5 

98 85 560 72-5 
117 85 630 72-5 
123 85 590 72-5 
113 85 570 1225 
123 85 620 72+5 

Ub 85 623 71-5 


inches of 
water. 
At 
In entrance 
ash-pit. | to flue. 
— -02 — +27 
—-02 — +28 
—-02 —-27 
— -02 — -26 
— -02 — -26 
— -02 — -28 
—-02 — -28 
—-02 — -28 
— -02 — -28 
—-02 — +26 
—-02 — -25 
+ -40 — -25 
+-10/| —-25 
+-10 — -25 
+-10 — -26 
0-0 — -26 
+ -30 — -25 
+-20 — -25 
0-0 — +26 
—-Ol — -25 
— -02 — -26 
—-02 — -27 
—-02 — -28 
— -02 —-28 
— -02 — -28 
—-02 — -28 
— -02 — -28 
— -02 — -28 
— -02 — -28 
—-02 — -28 
— +02 — -28 
+.-12 — -29 
+ -06 — +29 
+-10 — +28 
+ -20 — -28 
+-10 — -28 
— -02 — +28 
— -02 — -28 
—-02 — -26 
—-02 — -26 
—-02 — -26 
+-03 —-27 


Water 
apparently 
evaporated 

in 
interval. 
Ibs. 
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SUMMARY OF OBSERVATIONS 


Date—July 27, 1908. Boiler—B. and W. No. 2. | At McGill University. 
Commenced—8.40 a.m. Ended—6.43 p.m. Duration—603 mins. 
GENERAL, 
Method oneness Hand-spreading on alternate sides 
USO ESCANIINT 1, 6g) Saco 2 Ca cE Forced 
Condition of boiler and date of last cleaning.) ts... Thoroughly cleaned May, 1908 
AEE BETS. 2.0 a a Rh Og aN a a Gla eR 7.45 a.m. 
NOTES: GUGESTIYESS (ieee 100 Se ct aa A 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL. 

. No. 234—No. 2 seam, Denison Colliery, Inter- 
ENG OF COAL Fini tususg inet kates Coal & Coke Co., Coleman, Alberta. 
; . C=76-5, H=4-3, S=0-4, 
Analysis of dry coal by weight (%).................. A my -0, Os EO neahins 
Calorific value of dry PURI Le Ween Ie rte aihu rior eee 8 5 he 13180 
pe eee ue cab asfireds( Wie meters el ok ew es aT aor 
Dae eeu Galera (liar teee eee eine aac bee dy a ee 2782 
Combustible matter in ash and clinker CDE Eas een. oe tee oe ..19-6 
VETS “Eslies IREAV ASE [GTRTSTS oT oie Sl ea bdo 
ACHES TU TALES STV ELIESZS O00 7 en al A  e Re a eee! 


AIR AND FLUE Gas. 


Air pressure under fire (inches of WALEr) ae amt eer gh eG ta Ga et hx a +0-03 
" above fire ‘ EEE CAN ERO LOPE? eee ON Re aN! Aras —0-21 
at damper —‘‘ EEE NETS ei at teehee a ie URN Rice al —(Q-27 

Peon Oe GatapersOpeniie ner mC. fot tie i nt eae Full 

Peomiperetureot airin holler house.(e Haye. vases «0 Mus. lt 85 

eu ee tanan eee re a fy oie ened sOg0 


Analysis of dry flue gas by volume (%) -COz=9-9, O.2 =8-7, CO=0-7, N=80-7 


WATER AND STEAM. 


Paper rool teed watera( b lavee ote ad sucht ee, oe oe 71-5 
Total weight of feed water, corrected for difference OF lewelrilbg. \ins sae ene eatee 17858 
Water level in gauge at start SINChies) Ferman Aa sates os Tere shag) ewes 5d 
Water level in gauge at finish (inches)..............__ Sees EAC Oa" 2 a ee ae 443 
Correction for difference of level, included above CDS ee eS eae aan IY +40 
Steam pressure by gauge (lbs. per BQUINE eh and etn 5 eee 415-7 
= OPOne Uae bescineedacien ahnm wit See Sb Lib i) oo bea lilies bo: ieee tat 29-76 
Pressure in steam calorimeter by Bauee Ube per se inl) eee ie Pent rei hiie| 14-9 
Temperature in steam calorimeter ho Eee Dee AR: £05 SS TEC Y A Taye ltey 290-6 
Notes. 


The effect of washing seems to have occasioned the formation of a harder clinker and larger pieces. Not 


however, too large, and could be passed through a shaking grate. Forced draught became necessary soon 
after cleaning. The coal was very small and a lot found its way through the grates. Cleaned out twice, 
Smoke not very heavy. Weather fair, 


Fixed carbon. 3.5: 00.5; 62°0 
Proximate analysis of dry coal by weight % {Volatile matter........ 26°4 
STS are eee nee he ce, 116 


— 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 234. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 


Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 80. At finish—29- 72. Mean—29:- 76. 
TOTAL QUANTITIES. 
Tate Gf trinloo ee oe te ns PENG he tm strata cael tens @ ee tee een 27/7/08 
Duration of ‘trial (hours). 2066p a She OM 5 ania ts sp ee ree aes cee okra 10-05 
Weight of coal as mre’ (De: \o s)he se waets e alt erent: Pebreeaiaeee 2782 
Percentage of moisture in coal as Fired (COG) sees aketete oats i agen ne eee aot 
Total weight of dry coal fired (Ibs.)........- 00. e eee e eee eet e ee ee enter eees 2679 
Totalcash and. refuse Ubsi}oieae) ck wee me sete am pteteer: ees once ew eee eee 284 


Percentage of ash and refuse in dry coal (7%) (a) from analyses 14-4; (6) weighed. 10-6 
Total weight of combustible consumed, from analyses (lbs.)\ se. <s eee  ee 2290 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..17858 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.).......-...-- + +e sees eee ee ees 17780 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)..... . 21150 
HourLy QUANTITIES. 

Dry coal fired:per hour (lbs/.ce oe ee eee ee cee aa 266 
Dry coal per square foot of grate surface per hour: (bes) ela. oe eae 15:8 
Water evaporated per hour corrected for quality of steam Ubs:) ee oe eee 1769 
Equivalent evaporation per hour from and: at 212° FP sUbet ee ee en eee 2104 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (lbs)),.220 gi Weiner ote ue ope ee ho ee eke 3°28 

AVERAGE PRESSURES, TEMPERATURES, Etc. 

Steam pressure by gauge (Ibs. / sq. In.) 2... w eee ee ee eee es 115-7 
Temperature of feed water entering boiler \(deg/ PP.) 0.7 . een seg pee nee 1-5 
Temperature of escaping gases from boiler (lem: He) Oe) SWeiaks eee eee aie ese eine 623 
Pressure of draft between damper and ash-pit (ins. of water).............++-++- 0-30 
Percentage of moisture in steam.......... 1s. eee e eee eee eee ete eee and USES 


HorskE-POWER. 


Horse-power developed (Item 15 ea AR Sy RY hohe ods erik key Sabie siete ee 60-9 
Builders’ rated horse-power so... <0 ch. eve ea hile oe sie ag + = seg rea 60 
Percentage of builders’ rated horse-power developed 7% gener cee toeiee fe toe 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9 = Item 3) 20 ce aoe eee pe eee tae ee eT re ee oe 6-42 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-60 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-89 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Item 11 Trem '8) siete: an spe tae ees se ee 9-22 
EFFICIENCY. 

Calorific value of dry coal per lb. (B.T.U.).. 0... cee ce eee 13180 

Calorific value of the combustible per Ib. (B.T.U.)..... 2.2... eee eee eee ee 14900 

Efficiency of boiler (based on combustible consumed ), (OG) syun pence eee 59-7 

Efficiency of boiler, including grate (based on dirystoal) 495) oo ieckace-) ae oe 57-8 


FLUE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (lbs.).\+.. s2 aie ae «ee 23-4 
fs Nee of combustible consumed (from gas analyses) (Ibs.)........ 20-9 
as es dry coal (from gas analyses) (Ibs.).......... 0000+ ++eeeee Teg 

Proportion of heat of fuel in escaping dry flue gases 9) -—. gee ie ee ee 17-6 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 31. 


Date—June 5, 1908. Trial Number—G.C.T. 34. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine and moderately warm. Slight breeze. 


Time. 

a.m. 

6.30 Fire opened out. 

7.50 Fire cleaned. Pressure, 90 Ibs., and made up with No. 31 coal. 

8.00 Tubes blown. 

8.45 Trial started. Fire 2” thick, flaming slightly. Pressure, 123 lbs. Coal in lumps 
up to 4” with moderate amount of dust. Burns freely with considerable flame, 
and cokes considerably. Smoke light. 

12.40 Fire sliced. 19 lbs. of clinker removed. 

2.05 Fire sliced. 

2.36 Steam admitted under grate-bars. 

2.44 to 2.48 Fire sliced. 58 lbs. of hard, heavy, and fairly adherent clinker removed. 

5.49 Steam under grate stopped. 

5.50 to 5.59 Fire cleaned. 152 Ibs. of clinker removed. Clinker hard, heavy, friable, 
and not adherent (with steam in ash-pit). Fire kept about 4” thick up to 
1.30 p. m. then about 6” up to 5.00 p.m. Coal may be used on shaking grate 
with steam in ash-pit. 

6.45 ‘Trial ended. Fire similar to start. 78 Ibs of ashes raked out of ash-pit. 

Blow-off examined and found tight. 


* CLINKER AND ASH. 


229 Ibs.clinker. 
78 Ibs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL NO. 34 


Time. 


Start 8.45 a.m. 


9.15 


OOoonrhPPWWNNR RF 
=) 
So 


ie cay kela’WS 76) 16.) 91,0. 16, @) © (0:18 00) lene 


Saw lb) ime lceg.e) 10 len sae ae. Ne ede en? 


elit ted a! fa; a) [e) (eye ge pele hes) Jel ec are 


oie Rede Ue, 01 * Me acer le 6 Tele ue) yes 79 


GN iol rele He jie) le) vo cwale) ‘eo .aP is 97 Kell tage Ve 


ots) fe 2) e) a ne mess. Siw yd 6. 1s Nabe 76) ue 


eWLELLG Wenle. WS oy fale ee VR u ley 0 i'e7 se ene 


Sie Kot 6 VO le, Gupte .8) 28) One) 1a) Ae ee 


CP CRA. CAPE Ce CS ere A Title es SCS 


Eije (6 nie, oe) ule Kiet yel elle! (6h 0 Lema) fe 


PO te PG) Mats Oy Cerca OL ear Wee 


a) wire) ahre.me, ne, elre: Leule ran.e) 16 he eee) om 


5 tie tal 40; cop eye. 98a) SOMA (646.4620) Es 


eae Paes: # fe dihiek oon /é 1¢, tel te: 10) oye. ie 


PULA Se Ce Coe TM te ere Un Ce eat Rea ee 


ale) .6) (Xie: ia, 0) oe) -elee. 8) eared ig, pie re 


a) a) @ hethenie je) aiyb 6. rete, 00) eae, is" ce) ie 


je steaie) ‘ae jo” ose! (ons: Us .0) (0; ger age, yn 


oe Me emie ieucéy ale 1S Kee a) ele el Tale 


sl US enne sie La fe (ee ta ie) (6) 8) 10 eee le ie 


ei erreuie fe, 6) 's) 6) eens, Oren. @ 56.18/28. 58 


ake Leis wells, ae aige ts ne 0,8 See) uer [sine 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
sampling 
flue 
During Total. gases. CO: Oz | 0 
interval. 
255 Zao 8.50 fet 12-3 0-1 
on 312 OO25 7:5 12-2 0-0 
112 424 9.50 9-7 8-9 0-0 
133 557 10.20 9-1 9-8 0-0 
137 694 10.50 8-3 11-2 0-0 
128 822 1220 8-8 10-0 0-0 
92 914 Lie50 9-8 8-2 0-4 
125 1039 125720 9-5 8-0 0-4 
144 1183 12.50 11-7 6-1 0-2 
ee 1316 1.20 9-1 9-2 0-1 
82 1398 1750 9-1 8-8 0-4 
5o 1451 2.20 10-9 Cat 0-0 
168 1619 2.50 12-6 7:2 0-0 
137 1756 3.20 1 RS 8-0 0-1 
160 1916 g20U 8:3 11-3 0-0 
124 2040 4.20 11-5 8-7 0-1 
es 7A is, 4.50 6-6 13-3 0-0 
35 2150 5.20 8-3 11-2 0-0 
156 2306 5.50 9-2 11-0 0-2 
67 2373 6.10 8-1 11-0 0-3 
112 2485 6.30 8-0 11-4 0-1 
151 Gi azGeG —— 
66 2702 9-2 9-8 0-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 34 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. a Die water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at | Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
ae > i ie ee ie | 79 535 58-5 0-0 Sv ee Lee nS art 
GeO me er yees 3 120 79 540 58-5 —-05 | —-22 490 
RARE car Mh ois a5. 's. 121 79 520 58-5 —-05 | —-26 472 
Peer ee. 123 79 565 58 —-05 | —-26 617 
Geant ene,” 5 121 81 540 58 —-03 | ~—-25 496-5 
PU er er ies 121 81 510 67-5 —-02; —-18 410 
PRL wont e tes oe 121 83 520 57-5 —-02}; —-18 496 
1d bore) OE Oa iin 122 83 525 58 — -Q2 —-18 569 
TEAS Geter ets 3 123 85 500 57-5 —:-02; —-18 584 
Pee eres EAS AS 114 85 490 57-5 —-02 —-15 430 
Rees) eee ae aa 122 85 480 57-5 — -02 —-15 627 
Pres ee. ees es 2h 123 83 480 58 — -Q2 —-15 268-5 
ES yee ane 119 85 460 58 —-02; —-15 297 
20m ore taal: 121 85 450 58 —-02| —-15 370 
ee eae ie A are 121 81 480 58 — -Q2 —-18 379°5 
SUR Aang ae ee 121 81 460 58 —-02| —-—-18 343 
Dae, oS ee ae 123 87 540 58 —-02 —-18 391 
Aes ace ahs: 3 123 87 550 58 — -Q2 —-18 500 
Tad CEP | Haetald Dea 121 85 520 58 — +02 —-18 497-5 
(C25 Do ae a 120 85 500 58 —-02 —-18 449 
1 ee ee eee 120 85 500 58 —-02| —-19 399 
z(t re peer eee 1238 85 500 58-5 —-Q2 — -23 380 
De Sepa es ti ia, Be 123 85 570 58-5 — -Q2 — -23 462 
OL Me caeea So; 123 81 510 59 — -02 —-20 381 
Dieter a hance 8 112 93 580 59 — -Q2 — -20 422 
SLU. Sa ee 122 87 660 59 0-0 — -26 320 
Sr Rs 123 83 680 59-5 0-0 — -27 494-5 
rridigst (© 2 ie ace 123 85 640 59°5 0-0 —-27 725-5 
“hog nee nae ie 4 tas 85 600 60 0-0 —-24 472-5 
RIM) Satter: 2472 122 85 580 60 0-0 — -20 578-5 
ei GS lee eee eee 122 87 590 60 0-0 —-21 372°5 
2 ES Renee ca 2 en 121 89 560 60 0-0 —-20 604-5 
TT Ao ete ot 105 87 530 60 C-0 — -20 484-5 
UU a 2h ae 104 87 510 60-5 0-0 — -20 431-5 
MV Ae Ae ete 123 83 540 60-5 0-0 — 24 A24 
OO ere ae hc te 106 81 540 60-5 0-0 — -23 444-5 
oe Sp ae eae ee ee | 81 570 60-5 0-0 — -24 419 
PN ae: ee ley 81 93 570 60-5 0-0 —-24 446-5 
Oho Se els ae 95 81 570 60-5 0-0 — +23 293 
LS a eam Pee 123 81 660 60-5 0-0 — +23 382 
0 Ge Senne aaae 121 81 640 60-5 0-0 — -23 508 
118-0 84 541 58-7 —-02 | —-21 | 18,233 net. 


OO 


83—16 
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SUMMARY OF OBSERVATIONS 


Date—June 5, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
NMeLbod- OF SLOKING Way be ees silty. Be mene ee Hand-spreading on alternate sides 
Wind Of drat tee oo Sa cic hac ee easel so ae ace ee ck Vee ee ere Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
bes CLEAN 2. aA re viel stented eS CCIE ae Pee er ee ae re Rte 8.00 a.m, 
Hr Cleaned cary ise waa; we side is ela oxo Renee ane pone CUES ene 7.50.a.m., 5.50 p.m. 
FUEL. 
. Coal No. 31—No. 3 mine, Michel Colliery 
Kind of coal Lg He ee Ma Vert Pass Coal Coe Fernie, ea 7 
; . C=75-5, H=4-3, =0-5 
Anatysis of dry coal; by weight (9%) 9.22: -.26.-. « hens 2 O;=6-0, Ash=12-6 
Colonie value:ol dry coal BT, Ussper Iba. Gee cak oo an © Cee ener eee 13270 
Moistureiin coal a8 ared.( O6).n bat tata tan Eee ee 0-7 
Wisight olvcoalfired 108 )) 0 2 hte he eats he te ss oie rap at, een ee 2702 
Combustible matter ash and clinker (74) cn) sca 6 6 lin een ee oe ee 13-6 
Werhtof clinker) (jae) eit. ies: aoecis a wines: toons eae: ane ee ei ear 229 
Weight oF ash (18. sco sacs cent acn pete oes eeercd Fee te an ie etn ee een ee kp 78 


AIR AND FLUE GAs. 


Air pressure under fire (inches of water) I PRON TR GTR, ELL Dee a Pca —0-02 
above dite. <r sii | pa mehile fe 03 ing os oer ied 7h el ne oer ee —0-18 

% at damper “ Re LR A ee PANT eth Catt eh yan —0-20 
Amiount.oldaliper sOpenin oy, 0. eA a. | olen ta aren we rive ees Various 
cLemperature/or.air im: pollerbouse (7. )hcoe. 5) $5 ee ie ees occ eerie 84 
Klueé-temperature (CH) tad. ee ee Bie Oe, ek eens ke Ben ek Se ee ee 541 


Analysis of dry flue gas by volume (%).. .COQ2=9-2, O:=9-8, CO=0-1, N =80-9 


WATER AND STEAM. 


emperature oi feed avater: (bs )ch.. Be Gitae : eat gets oo oie sae ie Ghee ae ee ee 298°7 

Total weight of feed water, corrected for difference of level (lbs.)....... . 18233 
Water levelan eauge-at start (inches). | peewee Gaceia veka: stewie ane a eee rs 
Water levelan.caugesat:fmish Gnehes) cae. «eres eee ee Glee 23 
Correction for difference of level, included above (Ibs.)...............0.000000- —10 
pteam pressure by) gauge. (lbs. perrsq sins jia. aide oats eet ere re ee 118 
Barometer reacin es maches) 14:5 She ies skeet eS eo an Lee teen eee 30-00 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...........2..2.0008- 15-4 

Teroperature in steam ‘calorimeter © Hive eae ee oe, coe eee ee eee 294 

Notes. 


This coal clinkers considerably, the fire requiring to be sliced from time to time. 
It is advisable to have a steam jet turned on under the bars. With a steam jet this coal could be worked 


on a shaking grate. Fire sliced 12.40, 2.05, 2.44. Weather, fine and moderately warm. Slight breeze. 


BN Seem a cra cere 12°5 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 31. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—30-03 At finish—29- 96. Mean—20-00. 
TOTAL QUANTITIES. 
HE evict ay? HIGH Bet ehh | Be: ane erate my Ene, | cae Gh neem ae ate Gy Sen Benen prt a 5/6/08 
TOA ArLOO Tie ere OUTS ee Paes Brae alae NLA Sco iat MELE lin bas Re choier ieee ae ey 10-00 
ere encom Ase (LOSS Ri. sei iste mito rte wich Boog ahs a, dame SURES ot 2702 
Perera al mn OlslUre11) COM LAS) HITE Ga oo hee 0d, mtre sib, Groin sue ote cle aad wi obhie cave 0-7 
ate hy eCOfl Ire MIDS) emu eol  Raieriais Aes Rls APs. vlad ace ate oke 2683 
Total ash and refuse CSS AE Ve SES oe Sire Be erence, SM MMITEATS WOR fen Nr ae 307 
Percentage of ash and refuse in dry coal (%) (4) from analyses 14-48; (b) weighed.11-4 
Total weight of combustible consumed, Ge Groat ly sect Wises.) nur sean, cae eee 2294 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.) . . 18233 
Equivalent water evaporated into dry steam from actual feed water tempera- 

TUE SBATs OLLeIS PYCSSUIe GL OS OW jkr. ie ls oda pe tes, Ce vtec vie kers een 18140 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21840 


HourLy QUANTITIES. 


einyee al ILeC WerrnOUl. (LOGS ey ate cee tke ile ecb. vit, ae vib whe S Mae bn Mele 268 
Dry coal per square foot of grate surface per hour (Ibs.)...................005 15-9 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1814 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2184 
Equivalent evaporation per hour from and at 212° I. per square foot of water 
eaea ey CUES e Ta A Ol 10S 8) ace naires tans Ae REE er Ro ad le aie ui Nae) Mh ae 3-42 
AVERAGE PRESSURES, TEMPERATURES, ETC. 
Pee rOreesve: Wyeoruee (US Te SU lin) Posh ete oo ee cae ee See Cee Ree 118 
Temperature of feed water entering boiler (deg. oy Deine Cina AraC. eh ook ee 58-7 
‘Temperature of escaping ae Progr Dolch ers )st hc en be «ey athe emer 541 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-19 
age Eee ht Oh MORUNFOMt stCall sara ame ane gat oa a STAM ins oe sak peste oe aes 0-5 
HorsE-POWER. 
Pease MOWED CEVElO PCa. LUCION LO S4a ha oa dais s ley pbk) ot kes Dea wale os 63-3 
Rr Ore eet eG.. DOTRGDOWEla es ora eet et cls SLO aS RRLG Sod ee aaaie Sas 60 
Percentage of builders’ rated horse-power developed................000ceeeees 105 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

i tetie ort lGerins part ee ae hca eh cert) Sg RM sk non a ede Ay wom tg tee eG 6-74 
Equivalent evaporation from and at 212° F’. per lb. coal as fired (Item 11+Item 3) 8-08 
Equivalent evaporation from and at 212° F’. per lb. of dry coal (item 11+Item 5) 8-15 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


PURO I Ret etc amen cater tian en AP Et, £m ple ACN SER bet n onset Veale ahtalatte MP 9-53 
EFFICIENCY. 

ion images io Ob Ciry Coal pees Ol Wc Lalss) oan eh A ra viane a> & erates Sue eal 13270 

al oriacewa.ue ol. thercomibusiole per Ib. GB.T. UL) cee. ck ca ne oe bce wales 15170 

Efficiency of boiler (based on combustible consumed) (%).............-0.05- 60-5 

Efficiency of boiler, including grate (based on dry coal) (%).............0005: 59-3 
FLUE GASES. 

Dry flue gas per Weycaroon (from gas analyses: (1a, ) fa 03 oe are can hscct era torakanai chose de 26-4 

of combustible consumed (from gas analyses) (Ibs.)........ 23+3 

f e ry coal (fromagas anaes) tHe. be, bisa cio dha tebs ohm scsananoe 19-9 

Proportion of heat of fuel in escaping dry flue gases (%)............. 0 eee ees 16-5 
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TRIAL OF B. AND W. No. 1 BOILER WITH COAL No. 231. 
Date—July 17, 1908. Trial Number—G.C.T. 52. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Day fine but cloudy. B.and W. No. 1 boiler working. Coal consists of very small stuff. 


7.30 Fire cleaned and started with No. 231 coal. 

7.40 Tubes cleaned. 

8.35 Trial started. 24” fire. Rather green, much flame. 

8.55 Coal coking considerably. Keeping thin fire of about 23”. 

10.20 Building up fire to about 4”. Not very much smoke. 

12.35 Fire cleaned. 35 Ibs. of clinker removed. This clinker was in a hard layer. 
perforated by many small holes so that air could get through it fairly well. It 
is in too hard a layer to be used on a shaking grate. 

3.30 Fire still kept about 4” thick, which seems to be right thickness. 

5.35 Cleaned fire. Removed 85 lbs. hard clinker which stuck to the bars.. It con- 
sisted of large slabs—thin with small holes. | 

6.35 Finished. Fire as at start. 


CLINKER AND ASH. 


85 lbs. clinker. 
98 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 52 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO2 Or | CO 
interval. 


Start 8.35 a.m. 


pA SOREL Ke CAEN OO eae he Sa aire Brag Tid BER AEM oad 8.35 7:8 11-8 0-0 
BOOM cere a aamte etl, oF OF 9.05 10:8 8:8 0-2 
OAK cement Oh en ee a Oe 137 234 9.35 7:8 11-4 0-5 
O50 peter tine dares ee oe 170 404 10.05 8-0 O20 0:9 
BN) AO Perens co ote: ene eerste 167 571 10.35 10-4 8-2 0-6 
LODO cients ote Pela be ee 114 685 11.05 9-0 11-1 0-0 
MOOD Meee ee a1 2 BR Ree thers 60 745 11.35 10-0 10-2 0-0 
LRGs tipie crac Gwin, rain 112 857 12.05 9-6 9-0 0-4 
DD aioe) Apne net cate 158 1015 12.35 8:3 11-5 0-6 
Dp 2D eran Gy, bec ete ah eee 62 1077 1.05 a | 10-5 0-4 
dD Saari an eens 2 scaete 194 1271 1.35 9-4 Du¢ 0-2 
PAIN Hapa marten ses og ea 140 1411 2.05 10-4 7:4 1-4 
ES GR eee he OS oe Sehr teste 121 1552 2.35 7-9 11-7 0-2 
hs ORs Ee ei edn note Wloka aie 70 1602 3.05 8-9 10-5 0-3 
BSW beta ieee aherne sprog gps 160 1762 3.39 11-8 7-4 0-4 
TED Bree gs Wy eae eau sha eee 170 1932 4.05 9-0 10-8 0-4 
ATA ae een ies coe n dees ees 112 2044 4.35 8-9 8:7 1-9 
A CAD Sots ok Beets aitn eee z 118 2162 5.05 8:5 11-5 0-0 
APO cts oe nig Cr eee euNe 60 2222 5.35 7:0 12-4 0-4 
Helo wnve cs aks eee eee 125 2347 6.05 9-8 10:0 C-0 
BEAU a Se eee ae hae 60 2407 

GEO. aqhzen peat ac eee 108 2515 Da 10-1 0-5 
Oe s Deas ahs ana oes topenee 89 2604 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 52 


= — 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge, sal th water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. . 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
Lac Pa gigi a 123 80 560 68-5 rae al 8 YAS ra Siro W fb ce A 
ro a4 | el 118 80 550 68-5 —-02} —-380 420 
ee ee ee 116 81 525 69 — +02 — -30 386 
Sd OG pele Ee ea 116 79 580 69-5 —-02 — -30 446-5 
ARNG rea ah. at 122 81 585 69-5 — -02 — -30 365 
Ue eer ae 119 $1 600 70 — -02 ec 430 
URES Mees eb 123 3 590 70 — +02 —+32 921-5 
ie Ue he eee 104 82 560 70-5 — -Q2 — -32 482 
DBO ete Talk tg be sack 120 82 630 70-5 —-Q2 — +32 262 
ih 8. 0 es ie 112 83 630 70-5 — -02 == 32 5071-5 
L101 ga ae a ea 123 83 680 70-5 —-02} —-32 639 
Jl 124 | ROME CSc aaa a 121 83 740 ies —-02 — -35 337 
LE eee ae 120 3 660 71 —-02 sp O10 
OU mnie a tk, 115 83 650 71 — -Q2 OD 480-5 
IAD GGe ae Some ee pe 83 610 71 —-02} —-30 460-5 
AR EA Dee Sore at.2 % 115 82 600 ai —-(02 — -30 361 
(Wop G05 pane ane 104 83 550 71 —-02} —-25 571-5 
Se Vea oe ee 121 81 590 ral —-02} —-30 154 
LD ere ey Ae eee 114 81 650 fa — -Q2 — -30 429-5 
11.2 8 Fae Se eae 118 80 605 if —-02} —-:3 426-5 
1a er 12 80 650 70-5 —-02;} —-30 482 
USL aN ek Oe 121 79 625 70-5 —-02] —-30 527-5 
1 SSR os SU ge 119 79 630 70-5 — -Q2 —~ 30) 449.5 
oa ED ee ae 121 80 675 70-5 —-02} —-30 479 
aera. oe). «3 122 79 6350 70-5 —-Q2 — -30 449-5 
LIT ee aa 121 79 610 70-5 =e (2, — -30 401-5 
= USS hae 121 79 630 70-5 —-02 — -30 480 
© 30. 1h a Pal fi 625 70-5 —-02]} —-30 539 
145 eee a ar 123 78 710 70-5 —-02 —-30 492-5 
Sere teen ee vi 118 ry 690 70-5 —-02} —-35 505 
PaO ea es, 108 78 650 70-5 02} —-34 653-5 
Piette tea, 118 78 690 70 02 —-34 4138 
i ia dae ca 108 78 620 70 —-02} —-34 533 
PO ne her 103 fies 610 70 —-02} —-34 457-5 
DS setiot: Galetka 113 77 640 70 —-02| —-32 497 
EOS re athe oe 4 104 rei 600 70 —-02| —-32 461-5 
as Ee aoe 103 79 540 70 —-02} —-25 483-5 
SOLS: ARO, Sere 106 cw 600 70 —-02|} —-32 189-5 
1) SARE SS Sa eae 110 rar 640 70 —-02} —-32 433 
"ol | CONS ee oe et 104 76 600 70 —-02}| —-32 395 
0 ASS eR A 118 76 650 70 —-02| —-34 357-5 
115-7" 79-8 621 70-3 — -02 | —-31 | 17,933-5 net 
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SUMMARY OF OBSERVATIONS 


Date—July 17, 1908. Boiler—B. and W. No.2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
Net hod oietoking: \ cee si. 2k eeweaee. Seay oP etae cree Hand-spreading on alternate sides 
Kind of dratft® an hkisetiill 2a ah Sears resorts: ARS AG Is cya fas aloe aes Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
ELUBOCS: GIBATIOG.S oo. ee oaey ceca! aiid atts tener Mies ey toe (eR ens enero cee ae 7.40 a.m. 
Hire: Cloanedatan PUR ak: Leen cay oe aenmaeeneie Cte etic 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL 


. No. 231; No. 3 mine, Michel Colliery, 
TRTCAOLLCOHN s Se ou, tite ce oe ie Poss Ce eet Cee Pass Coal Co., Fernie»B.C. 
C=82-4, H=4-8, S=0-5, 


Anal ysisior diy. cOal DY WEIEOU LC 7g) ces as vale oman es Nee is3 Os2408 eee 
) ) 
Cdlorifictvalue of dry coal:B. Pieper Ibm. oa ek ee nn eee 14310 
Moisture: coal asyfired. (0G) Jae = eee oe a eer eto ae ene ee 4.9 
Weaight oficoal fireds(be.) <2) gyi. eee. bo tisleiehe ob paces eeedetal ais galt eee 2604 
Combustiblematter ay ashsand-clin kers(77,) © os) cei et ee 39-3 
Weitht éfcclinker (ibs.) 2, Tac. ee Ae Ase cot < Eten 2a Biter hee ee ee 85 
Weight ofsash.(1be.) a8 ote eb thei ie heats Raton ee ni ae Me. canara eee 98 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water) ie Page LDN Madera Redd nh —0-02 

above fire se he eae ae ace ee ea as ne —0-20 

et at damper a ML RONEN ep yA ren, ee NTN PE Eo —Q-31 

Ammountror dam persopcning. 00 yr wee ay eee eee a ee Full 
‘Leniperature, of air in boiler houserCl jee. «sen ae a eee ee 79-8 

Pltret temperature (Ca) Ss be Re ee 5 ee eee a ten eer ne ince are ae 621 


Analysis of dry flue gas by volume (%).CO2=9-1, O:=10-1, CO=0-5, N=80-3 


WATER AND STEAM. 


Temperature of teed iwater Clg... mou. 2a teat aS oe eee ee 70-3 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17933 
Water level in gauge at start (IRCHES MEN, Me Gone Ee ee cs ce *H 
Water levelin-caugetat finish (inched) 460.17 ee a be ae oe eee 
Correction for difference of level. included above (Ibs.)..................0000- ae; 
Steam pressure by; gauge, (lbs. perisc: atian0 eee, ts eee eee oe ene 115-7 
Barometer) poading inches) 2... 8 ier oe eek ck nee ees bce pee oe cee, ea 29-58 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)................0005. 15+5 
Memperatresin steam ealormmeter (7 Fain. atta e even etn on. on ee eee 291-3 
Notes. 


This coal burns with a good deal of flame but not a great deal of smoke. The clinker formed was very 


hard and in a thin layer perforated with holes. Could not be used on a shaking grate. Coal coked 
considerably. Cleaned out twice during trial. Weather, fine but cloudy. 


(Hixed (carbolacmaiee 68-6 
Proximate analysis of dry coal by weight % ene Mater se ee 25-2 
\ Sh a ttere Gcuehee eence aae 6:2 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 231. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 


Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-70. At finish—29- 47, Mean—29- 58. 
TOTAL QUANTITIES. 
TSH C1 ere perth aor et ie Re yer aie gil al fa eee 17/6/08 
Dee eo evina (ure eas Sansa poe ntti an our ld tee te tee 10-00 
Breer ac uroabaraurec: (sir mar Se rae eee gil Hie eC Neg. Bia 2604: 
er cieere Guruoisturenn coalag fired’ (9%). 0.0.0. od oO he. eae bn ee dah 4.9 
Been voir dryedal fired: (Ibadan tye. ue os Oaths 2h oe cee 2476 
Ati! COCs CIEE 2 tLe cs) Saeed er gi at Wie Be OE See ti. ay ee 83 
Percentage of ash and refuse in dry coal (%) (a) from analyses 10-2; (b) weighed . 7-39 
Total weight of combustible consumed, from analyses (Ibs.).................. Bows 


petaperarure.. and sooiler pressure. (158. eet feeds lls. SAE aA ee”. 17850 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)......21250 
HourLy QUANTITIES. 

Berg eer OT eOs OCT MICU (LUG: bn teee pee ek ees oF ge Boban ts cauie bleh. 247-6 
Dry coal per square foot of grate surface per hour (Ibs.)................00000- 14-7 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1785 
Equivalent evaporation per hour from and at 212° F. (Ibs.)...............0... 2125 
Equivalent evaporation per hour from and at 212° ¥. per square foot of water 

A LCEUL OSULTT ECORNLESR Men SE Reh oe Mh yt reiki EOE hy AD LS RR 8 3°32 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Piectupressure Dy CAULE KIDS ay SC: ys. eo et. oy oe ee, ae ces ee 115-7 
Wemnperacure of feed water entering boiler (dégi F.).... 2..4 2.006. bv oe meee 70:3 
einperature ol escaping vases irom boiler:(degy Bit. os. as eel ene 621 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-29 
TGs ST CWE Ras MOM e AVG TEAM ONG GYR U4 boa torcl nd gUbe eae Aeon aad Mins Em RD a oa 0:6 


HorsE-PoweEr. 


Horsepower developed (ltem.15 = 348) ic. cans cua le ous cesta coche nv ume 61-5 
Pete tekoe Tels OPEE-DO WEL fate? alae wane. bo idem ses ce cal pmo ees 60 
Percentage of builders’ rated horse-power developed..............0.00ccuceee. 103 


Economic REsvutts. 


Water apparently evaporated under actual conditions per lb. coal as fired 
iO Delmas res ON ieee once y SPN, OSS ay 5 ey ee ee See 6-89 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11-+Item 3) 8-16 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-58 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


inewae Lec Lucia enn eh. so4 oe mens im, eee ck oy Pe yer tak de SOR 9-56 
EFFICIENCY. 
Amica ye Ol.Ury CGbl Mem Ot: Lik lo eee othe oo bon oll ee 14310 
Caloriic-value of the combustible per lb: (Bubs iy... hs vc be ec ld oe cs 15260 
Efficiency of boiler (based on combustible consumed) (%)................... 60-4 
Efficiency of boiler, including grate (based on dry coal) (%).................. 57-9 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)..............0c0cceceee 25-9 
ss ‘ of combustible consumed (from gas analyses) (lbs.)........ 23-8 
ru fs ary, coals (rom gasanelyars Ales) 5. wy deboe Succ hao eee 21-4 
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TRIAL OF No. 2 B. AND W. BOILER WITH COAL No. 30. 
Date—June 9, 1908. Trial Number—G.C.T. 35. 
OBSERVATIONS OF GENERAL CONDITIONS. 

Notes. 


Coal very friable, fairly bright in appearance, in lumps up to 4” with large amount of dust and fine 
stuff. Smoke light. Weather fine and warm. 


Time. 
5.30 Fire started. 
7.30 Fire cleaned out and made up with No. 30 coal. 
8.10 Tubes blown. Pressure, 120 lbs. | 
8°45 ‘Trial started. Fire about 13” thick, flaming considerably. Pressure, 99 lbs. Fire 
kept moderately thin, 4” to 6”, during morning. 

12.30 to 12.37 Fire cleaned. 96 lbs. of clinker and cinders removed. Clinker porous, 
friable, and easily removed. Coal cokes a very little. Coal very suitable for 
fine shaking grate. Coal burns easily with considerable flame. Fire thicker 
during afternoon, 8” to 10” mostly. 

5.30 to 5.37 Fire cleaned. 133 lbs. of clinker, ash, and cinders removed. Clinker small 
in quantity, friable, and easily removed. 
6.45 Trialended. Fire similar to start. 104 Ibs. of ashes raked from ash-pit. 
Blow-off examined and found tight. 


CLINKER AND ASH. 


229 Ibs. clinker. 
104 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 35 


Veight cf coal Time |Compositicn of flue gases 
. tired. of by volume, per cent. 
Time. saropling 
flue 
During Total. gases, CO: | Os | 8) 
interval. 
Start §.45 a.m. 

SPAS beat op eciie iota ga 0A 253 ame 8.50 7-0 12-4 0-1 
Lee gat SOOM act ee eal 165 418 9.20 10-6 7-8 0-0 
TOLLS Sere rea ae ee 168 586 9.50 10-3 7-6 0-0 
10e45 ee eee. eae ee 125 ren | 10.2 8-8 10-7 0-9 
1 Veh he. net eer ne eae 124 835 10.50 11-8 tem 0-0 
1130 fea ews fk ee AQ 884 11.20 11-3 2d 0-0 
As Big: OR ei ae donee tt 68 952 11.50 10-3 9-0 0-2 
Dalit ce te Psa > eae 116 1068 12.20 7-9 12-3 0-0 
12 AL) aad soy ieee Piers 132 1200 12.50 10-1 8-9 0-0 
LA00 ee eee ae Li 1315 1220 6-2 13-5 0-9 
Lc eens oe Sieh ee 129 1344 1250 9-7 10-3 0-0 
1. Ce cae fee yee 182 1526 Zea) 10-1 8-1 0-1 
AS pie (fate Ao carts tes d, Sate 141 1667 2.50 8:7 9-9 0-0 
PA Ra A skehie lg a: eae amie 88 1755 3.20 8-6 1is2 6-0 
eal) Rie nui heey on rare nanan 24 1779 3.50 10-0 8-8 O-1 
5 i ae agri mle utes athe ht Be 84 1863 4.20 1:2 13-1 0-1 
BEADS MEP AS ona one: ae S9 1962 4.50 8-0 10-5 0-1 
Aap Se eee ane See 123 2025 5.20 7-8 12-9 0-0 
A yy, ra eieicrane ease tate 87 2172 5.50 6-7 11-8 0-0 
5 Date ee ene cae ee 86 2258 6.10 8-8 ih ee 0-0 
OVE ENE Bhonecre See Onna 161 2419 6.35 9-5 8-3 0-1 
G10 520. St aes see 142 2561 
Ey 5 AMC ne aa ee 92 2653 9-01 | 10-15 0-04 


249 


OBSERVATIONS MADE DURING BOILER TRIAL No. 35 


HDOOoOnMINTE PPR owwwhrhDod pee e 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. id water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance} Water. | ash-pit. | to flue. 
to flue. 
GRD ROR eos 97 85 500 59-5 ets Ua ord a eh nat eee 
UU tele ae one 98 85 510 60 —-02; —-23 280-5 
ig Pagina ey rae 110 85 590 60 — -02 — +23 419 
BU ce 110 87 520 60-5 —-02| —-23 512 
be Oar Bale, Cet ete 110 85 570 60-5 —:02 |; —-23 559-5 
4S Pe eta laees 122 * 87 620 60-5 —-02; —-23 514-5 
LES Bie ach eae ea lea gen 110 85 550 60-5 — +02 ae O64 
ach alt BA ae 102 87 540 60-5 — -Q2 —'22 494 
Omen reno,” il4 86 580 60-5 — -02 —-22 537°5 
3b oie Ay SR 122 86 5090 60-5 == ()2 —-22 599 
Sau ks) Fg 3 etl ae 106 86 540 60-5 —-Q2 — #22 070-5 
15 l beehaeritaher AMES 100 85 550 60-5 — -02 =a 2A) 617 
Fe ea ere 123 87 540 60-5 —-02}; —-20 317-5 
Li bake eae eee 121 87 510 60-5 —-02} —-20 509 
HE chai ara ara 120 85 500 61 —-02| —-20 458-5 
ALD eae a 123 85 490 61 — -02 — +20 353 
ue Bil pig ame 122 85 470 61 — -02 — +20) 163 
ak Re ie ae gr eee 118 87 490 61 02; —-20 425 
I A ie ea 122 87 500 61 — -(Q2 —=2 340 
Sh, £2) Reewen ee eae 123 87 490 61-5 —-02 Ges OP 343 
Re ae ae iv: 87 480 61-5 —:02| —-20 337 
I ner CRA oh a a 113 87 500 ‘3 aes — «(2 sav al 358 
Le tel ee he ee ee de 87 500 61-5 ea ed ae DA) 399-5 
Die Meets eb: 118 89 580 62 —-Q2 — 22 o21 
CS en ee a 113 87 550 62 —-()2 — 22 554 
AE Seah Se ew es. 121 87 500 62 — -02 om eee 492 
ee er 2%), 116 87 550 62 —-02 — »22 5382 
: okt ee, ana 116 87 570 62 —-(Q2 —— 22 507 
eG hats tee 123 87 580 62 —-02 vedo, 472 
Hl ea ects Soo Ogee 115 87 580 62-5 — -02 — i 22 5065 
EOneets sean Sah 100 87 500 63-5 — -Q2 = D2 649 
DO eet A. 120 87 530 63-5 —:02 | —=22 $21 
Be eee ACNE Ad, MPA 87 510 63 —-02 = 22 391-5 
a Sh ie ae 123 87 520 63 —-(Q2 —=22 419-5 
By ein bs ete 123 S7 560 63 —-02| —-22 427-5 
7 na we oh a it 87 500 63 —-02] —-22 386-5 
Benn Gree 82 &5 460 63-5 —-Q2 —-22 297 
Creek Chee | 105 85 570 63-5 —-02| —-22 250-5 
Wat te tebe tialend ns 123 87 640 63-5 —:-02| —-22 540-5 
Ol we ae et ee 118 87 590 63-5 —-(2 = 120) 565 
Ary ine en kana iced: 123 87 640 63-5 —:02; —-20 438-5 
) 114-5] 86-4 538 61-7 —:02 | —-21 |18,000-5 net 
en eae ee i a ee ted 116,000 +0. Det 


So hae ll lee 
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SUMMARY OF OBSERVATIONS 


Date—June 10, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
Nethbd of stoking) ov unir dane f= sale cea be Hand-spreading on alternate sides 
Toanciot UEALh oi. Aol she oe ee en ete en tioaee Ran age omer a gee Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Mubesseleanetl +.) then ss atialaeene toe Ot ar eka mlan enn cee Berean Petonom er Ea tcken cnn ia 8.10 a.m. 
Tipe Cleaneut nn. estes poe ee eee eee eon eer 7.30 a.m., 12.30 and 5.30 p.m. 
FUEL. 


Kind of coal......-.-. Crowsnest Pass Coal Co., Fernie, B.C 


‘Gn, 30 coal—No. 7 mine, Michel colliery, 
C=76-5, H=4-5, 8=0:4 


Analysis of dry coal by weight (%)...-.-+++++++- & Nilo (Os 875 heb iaee 
Calorific valuecor dry coal BJE Upper loi, eae ee ee er eee 1336 

Moisture-in coal. ascfired (9%) ive tn site = eens ie pk oo ere 1-0 
Weight of coal fired (bs), Cee Ar ions oo cp erie, ener ne ee 2658 
Combustible matter in ash and clinker (%)....------secr secs cscs eter essen es 21-8 
Weight of: clinker (lhs)2.. (xt eEq- cet in: Ree ier ck ee ea 229 
Weight oftash: Ibs.) Gest Gaetan Gl: Set eg ee ae a 104 


Arr AND FLUE GAS. 


Air pressure under fire (inches of Water) 2. va thie Seek oh Omi eetas ete tie Seeger —0-02 
Ay above fire “ SNR A SE OE ge Wks Cet ere TRG 2 —-19 
oe at damper “ LoS iat Pah RENAE enh. Fee A BON S, AR ny. o> —0-21 
Amourt Of Gataper Opening <i atttai ss am aye oe tia as ern Various 
Temperature of air in boiler house le ene a eToys oe 86-4 
Blue: femperatitre (Bes eee cer inice see nam fer tie erie ite ee or 538 


Analysis of dry flue gas by volume (%).CO2=9-01, O2=10-15, CO=0-04, N=80:8 


WATER AND STEAM. 


Temperature of feed water (CF .)..- 0. se cee cree e eet nies eer erence sung 61-7 
Total weight of feed water, corrected for difference of level ((bs.)..2...6.2. 3. 18000 
Water level in gauge at start (inches) vaink ick Ve ee: 08 ies sg ek ae ae 4 
Water leveliin gauge ab. finish; Gmches) tag Sete ep es ae z 
Correction for difference of level included above Cbg) ie dat ree oe era eke aerate +20 
Steam pressure by gauge (Ibs. per sq. Te Na) er aR ome Semaine etian: eae 114-5 
Parometer-Teading cnches)... Vols LB ee a oes are eagine shes eis a ele eee 29-44 
Pressure in steam calorimeter by gauge (Ibs. per sq AT, cra Cae as, ao eR cee 14-8 


Temperature in steam calorimeter Gd ee er Penile Seneca ATR LN. 290-6 


Notes. 


This coal is easily worked, the clinker being friable and easily removed. Could be worked to advantage 


on a fine shaking grate. Smoke light. Weather fine and warm. 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 30. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29- 47. At finish—29- 42. Mean—29- 44, 
TOTAL QUANTITIES. 
US ERG © le) WEE Bis aie wa 3 dg Cae i aaa acl a a eR MR 10/6/08 
BA GORI OMe Orie WOULA) 4:0 Oe eee rat geek TET oi hares So Att 10-00 
fee tee co esered. (Iba Wien fies Wah tix ioe MNRSE DS heh, 2653 
ercouwaee of moistire in Coal as ited (op)... ee eB 1 
eee enor orycoal tired (bs, ici: gan &iue) ie ac. ck ot he ee 2627 
Bee ee abel Use (10H Juke eraser a eee oe eee ee MO a CAME RR Sak 


HourRty QUANTITIES. 


Ree Calero peru urn IDS: ees oat hey ee eas i oh ee ae ee 263 
Dry coal per square foot of grate surface per hour (LOS titra seas tet Sree eee 15-7 
Water evaporated per hour corrected for quality of steam (lbs. este te tea Oe 1793 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2151 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
SiO rerrl aco lp aion wee ie i eico ke: pena. oe i ea te an 3°36 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
pveampredsimrarby gauge (lpg. ./ sq: in.)s.... tite... sso Theos aonclic emo 114-5 
Temperature of feed water entering boiler (deg. F.)................-......... 61-7 
Temperature of escaping gases from boiler (deg. F.)........................... 538 
Pressure of draft between damper and ash-pit (ins. of Wher) Sg ta ae ee at 0-19 
er eerun te. Ol nO erine etch t ome we aleg la Boo a cle). Vale my ail oon 0-5 


sGre-power developed: (Item Se g4a.e, fe. Sek eo 62-3 
et er eerie *horse-po wenn i a tein dc en ee 60 
Percentage of builders’ rated horse-power developed.......................... 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

he TANT EAH) coe Va ae ie a li ee ve a ee 6-79 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 ~ Item 3) 8-11 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-19 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


EU Eset eth pe eee aera. SiSeG pula SR esa oe PID Gn UNS ala 9-65 
EFFICIENCY. 
ealoriewalie of dry coal penib, (B, TU) 2m awe, he lg eee 13360 
Calorific value of the combustible per oR Gs PAS NES). rake Rene anes a ni oe eee 15150 
Efficiency of boiler (based on combustible consumed) CO), Pees te eee 61-6 
Efficiency of boiler, including grate (based on Pimcoaly hi voc ean onan: Dom 59-2 
FLue GASsEs. 
Dry flue gas per Ib. carbon (from gas analyses) (Ibs.)........................ 27-5 
as s of combustible consumed (from gas analyses) (Ibs.)........ 24-8 
A i‘ dryscoal (romt gasanalyaes)y tls, ied. doo. os Sew bong Ore 21-0 


Proportion of heat of fuel in escaping dry flue gases RU) prio oat e ede ee by ein | 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 29. 
Date—June 10, 1908. Trial Number—G.C.T. 36. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Coal nearly ali fine stuff and dust with some lumps up to 4”... Burns readily with considerable flame 
and some tendency to coke. Weather overcast; cloudy and moderately cool. Smoke moderate. 


‘Time: ‘ 

7 45 Fire cleaned and made up with No. 29 coal. Pressure, 95 lbs. 

8.05 Tubes blown. 

8-45 ‘Trial started. Fire 14” thick, flaming slightly, fairly well burnt through. 

12.45 to 12.51 Fire cleaned. 71 lbs. of clinker removed. Clinker light, friable, and 
easily removed. 

4.39 Fire sliced. Fire kept thin 4” to 6” during morning, somewhat thicker during after- 
noon, about 8”. 

5.45 to 5.52 Firecleaned. 90 lbs. of clinker and cinders removed. Clinker as at noon. 
Coal suitable for shaking grate, if it had small air spaces. Much fine coal fell 
through bars during day. 

6.47 Trial ended. Fire similar to start, somewhat thicker but flaming less. 100 lbs. 
of ash, raked from ash-pit. 

Blow-off examined and found tight. 


CLINKER AND ASH. 


161 lbs. clinker. 
100 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 36 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO. Or CO 
interval. 
Start 8.45 a.m. 
Bie Said oa es A eee SONG 5 228-5 228-5 8.50 8-5 10-2 6-0 
SBE Naa) ip oben bap este 135. 363-5 9.20 7-0 12-9 Q-2 
OM yee eee oar alten pees 113 476-5 9.50 7:2 1257 0-0 
105302 eee ee eee 71-5 548 10.20 8:8 10-2 0-0 
1D vA PIR tS cel ee eee 78.5 626.5 10-50 9-0 10-1 0-0 
1 ae ei nee 104 Loven Lie 7-9 12-1 0-1 
Fs Wiad © egw CO ANC aT Gaia NRE 123 853.5 11.60 8-9 9-9 0-0 
ToL oye oe eb in eee 149.5 1003 12.20 8-0 10:3 0-0 
5 ES slot a ee ihe 02 93 1096 12°50 4-7 15-1 0-0 
1 WES ete se area 125 1221 1-20 8-5 11-2 0-0 
1 AE) Ba a eta oni Gna pk Te 161 1382 1.50 7-5 12-G 0-2 
Ute aed oa ers ed eg 90 1472 252 8-0 11-8 0-0 
2s ol nea se is se OF ant a 49 1521 2.50 10-3 9-1 0-0 
AAR Yank eer ca) oe earns te 133 1654 3.20 9-0 9-5 0-0 
BEPC Aw wma, Saentle Vige, (6 ee carne 104 1758 3.50 8-8 9-1 0-1 
BERG NT tgs One din tae Lig 1929 4.20 8-5 9-8 0-0 
AD Pais yes aia ye werent 152 2081 4.50 13-0 6-4 0-0 
ASA ca iy nate ata 79 2160 5.20 9-5 10-2 0-0 
I Cctpte th iednlg pains Reet AE key 2297 5.50 8-9 10-9 0-1 
GWA: Oe) Corks Rene aartnw HIRE MARIA BR. 81 2378 Ge22 7-0 12-6 0-0 
CL eee eateeae < aceon 188 2566 6.35 10-3 9-7 0-0 
GeO Mee es tee ee 49 2615 
8-53 10-77 0-03 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 36 


PROOWOWAIAIATER PRR RWWWWHNNDHEeE Ee 


Steam 
pressure 
gauge. 


Ibs. 
per 
Sq. in. 


112 
121 
120 
118 
120 


118-0 


Draft pressures, 
Temperatures inches of Water 
mak water. apparently 
evaporated 
in 
Flue At interval. 
Boiler | gases at| Feed In entrance lbs. 
room. |entrance}| Water. | ash-pit. | to flue. 
to flue. 
81 000 61-5 —-(0)2 ce EWE brook cic SAI 
79 590 61-5 —-02 —-25 450 
79 600 61-5 —-(0)2 —+25 484 
81 610 61-5 —-02 —-25 570 
79 550 61 — -02 —-21 483 
81 570 61 — -02 —=2) 438-5 
81 040 61 —-02 — «21 040-5 
81 5900 61 — -Q2 —-21 405 
81 590 61 —-02 —-21 458-5 
79 520 61 = <4) Z —-21 449 
79 520 61 — -Q2 —-21 395-5 
79 500 61 — -02 —-21 500-5 
79 510 61 —-02 — 21 328 
(ye 530 61 — 02 —-22 417 
77 520 61 — -02 —-22 BY 
77 560 61 = =Q2 — -25 483-5 
rit 650 61 —+02 —-25 408 
pe 460 61 —=(02 —-25 262+ 
cate 090 61 —-Q2 = 25 311-5 
re 600 61 —-Q2 —-25 460 
77 610 61 —-02 — -25 517-5 
77 580 61 —-02 — -20 403 
77 620 61 -02 —-20 486 
77 070 61 —-02 —-20 486-5 
Ge 550 61 -02 — -20 401-5 
(xi 570 61-5 — -02 == 71) 503 
77 570 62 — -02 — + 2() 562 
ih 570 63 — -02 — -20 475-5 
79 570 63 — -Q2 — = 20) 000-5 
79 5050 63 —-02 — 20 476-5 
79 510 63-5 —-02 — -20 382 
77 540 63:5 —-Q2 —°20 383-5 
fis 730 63-5 — -02 —+25 297 
79 670 63-5 —-Q2 —+25 633 
rai . 610 63:5 —-02 —:25 566 
79 610 63-5 —-02 — -24 620-5 
79 630 63-5 —-(02 —-24 390 
79 570 63:5 —-Q2 —:25 180 
79 590 63:5 — -02 —-25 494-5 
(HS 5990 63-5 —-02 —-25 398-5 
Lh 650 63:5 —-Q2 —-25 D0 
78-2 57-3 61-8 —-02} —-23 /18,038-5 net 


SAN a ae aes 
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SUMMARY OF OBSERVATIONS 


Date—June 10, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—68.47 p.m. Duration—602 mins. 
GENERAL. 
Nretbod OLstOKING. su tectala ae ae, Peet Hand-spreading on alternate sides 
Wine fot drake och ts een see ee eer eye cet i ree ee ey ees Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Tibes Glesned. It Pat ire) MOAR RIA ot ie ho ime A ener cat eee 8.05 a.m. 
Wine GlEATICC co 5 slams ie cet he Seth kati. Weve me a Breet 7.45 a.m., 12.45 and 5.45 p.m. 
FUEL. 

>: Coal No. 29—No. 8 mine, Michel Colliery, 

Kind of coal Ue ieeinal Eten te sila iis ens. att isms Ws Saran Iie ities ae Pass Coal Coa Ba 
. . C=76-1 =4. =()-6 

Analysis of dry coal by weight (%).......-....+++5: No nee 3) aneine sen S09 
Calorifie-value of dry coal BoT.U. per Tone: Waukee: pie gems pape oie ee cree 13480 
Moisture im coal ae*tred: (ie 2... eect ease, ie oe ee ook eesen os Seteaaas eee a eee ee 1-0 
Weight otteoal fired) (1OS))) )y a. o8 yawns Ue > ees ne eee ee ae eee eee 2615 
Combustible matter in ash and clinker (%)...........55 2005s eeb ee ees seeeee 23-0 
Weiebt of clinker (ie): ay niG ewe cer «ee er Bee ee ee ae 161 
Wreieht: of ash (beste. ccnp oa eeceyr wa wince Jee aca? 20P ra Renee ein ae ee 100 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water).......... 66.0 eee e eee ee eee eee ees —0-02 
piri: above fire “ LA NE a Nh oe PM eT ieee acct 4 —0-19 
4 at damper “ 6 RR Eo GSS yc ct SU Merten ee erties —0-22 
Armonntiof-dampermopening so: fg... ie. ee eet te ee eis Various 
Temperature of air in boiler house CF.) ... 0... .44.0 0:6 eevee ede s eee eee 78-2 
Flue temperature, Cle): fies. 5 Tea pio agro eee een ce 573 


Analysis of dry flue gas by volume (%)....CO2=8:-5, O:=10-8, CO=0, N =80-7 


WATER AND STEAM. 


Temperature of teed-water Cl. ).. 1. Vay espe gen pt ewe: ah es mooie 61-8 

Total weight of feed water corrected for difference of level os)): 2.5). piesa teeee 18038 
Water level inszayee at’ start. (mches) 5.99) eG 2. gle eee ee 4u 
Water level in gauge at’ finish (inches). /.) 00.6.0 seo t eee oe ee eb ewes oie Aw 
Correction for difference of level included above (Ibs.)............00- cess eee +40 
Steam pressure by gauge (Ibs. per sq. IN.). 1.6... - 1 eee ee eee ee eee ne 118 
Barometer readme imchies a) 200) pute pea wee 18 eleietrae ene ee Glin oleretere rier etaanar 29-58 
Pressure in steam calorimeter by gauge (Ibs. per sq. IN.)..... 06... eee ee eee eee 15-6 

Temperature in steam calorimeter (°P.).. 8.2.0... 54 seine wees ne eet neta ee 292 


Notes. 


Coal suitable for shaking grate with small air spaces. Clinker very easily broken up. Burns readily 


with considerable flame and some tendency to coke. Moderate amount of smoke. Weather overcast. 


Proximate analysis of dry coal by weight % {Volatile matteree ieee DA at 
| Ash 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 29. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-55. At finish—29- 61. Mean—29-58. 
TOTAL QUANTITIES. 

RITE PEN SW gate adelante ROMRivers 0) tee tae Aes? Le tae eee ee? 10/6/08 
Bete LOM MEU ale TIOUITS Pee ewe Ae wie are ii0 caleba ewe aah te 10-03 
Doe Secee al aeMiTe Gt Las etek... tetris cue’ 2 CSAs, coat h Al prasad oh 90) 2615 
Percemuuse ol moisture in coal ag fireds({,). . 2. de ee ee ee 1 
PU eiwer Waomermeoal Nren (Ibs: ke tele pik ee). ed eee te 2589 
peoca amen rercc.\ be iia ek rahe ae Rls RS NG se ae wb A bon CO 261 
Percentage of ash and refuse in dry coal (%)(a) from analyses 13-25 ; (b) weighed.10-05 
Total weight of combustible consumed, from analyses (Ibs.)................4. 2245 


Hovurty QUANTITIES. 


ween eared per hour (108.). >. ae ot tas Wee es. oh ey ee ee 258 
Dry coal per square foot of grate surface per hour (Ibs.)...................--. 15-4 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1784 
Equivalent evaporation per hour from and at 212° F. LSP) Were he sarees ere os ts 2145 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
SAVER Aen EVs A IS Ota ise lee a are en gc ee I CR emt 3°36 
AVERAGE PressuRES, TEMPERATURES, ETc. 
pr omtparecstire Dy Paeen( lbs sf 6. 12) dct 2h sets pec bce os eek ween ee, 118-0 
Temperature of feed water entering boiler (deg. F.).............-0-00000-00.. 61-8 
Temperature of escaping gases from boiler (deg. F.)...........0..--000000- ee ee. 573 
Pressure of draft between damper and ash-pit (ins. of WAREE kine Cos ae eae 0-21 
Peer et OC | TGOISINIEG IMIALOAIN S| = ey, eager Eh ae Lol fice cor, chee 0-7 


divrse-power developed (Item 15+342 Wyse ooo eo cc oo ecie hbe eae 62-2 
Pe aiereerated) howe-pawer a. vt. ees ee ec ke ei, oe 60 
Percentage of builders’ rated horse-power developed.......................... 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
iter) al (Ty) ee en PO Nie Nh va 8 OTR RR 6-9 
Equivalent evaporation from and at 212° F. per Ib. coal as fired (Item 11+Item 3) 8-24 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-32 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


AST VTS Sr Tntet hae Oe 2 Da mee oe ig wrieie eet 0) Oven ac eR 9-58 
EFFICIENCY. 

uO ice pac Or gry coal perio, (B. Toth). cal ee ks eg eke 13480 

Calorific value of the combustible per Ib. (B.T.U.),......................... 15040 

Efficiency of boiler (based on combustible consumed) CO) tk Marae teens 61-5 

Efficiency of boiler, including grate (based on dry coal) Cor etna DON a Me steel 59-6 
FLUE GASEs. 

Dry flue gas per lb. carbon (from gas analyses) (Ibs.)........................ 29-0 

u of combustible consumed (from gas analyses) (Ibs.)........ 25-5 

A a dry coal iromivasanalvees bee) e. .. . coeea ok oe coe Pp et 

Proportion of heat of fuel in escaping dry flue gases Ms). Mee cok A ae 19-5 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 51. 
Date—Sept. 22, 1909. Trial Number—G.C.T. 69. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine but overcast. Coal brittle lumps, with much dust. Robb boiler not working; B. and W. 
No. 1 working. Blow-off examined and found tight. 


.40 Fire broken out from banked fire. 
15 Ashes removed from combustion chamber. 

25 Fire cleaned and made up with coal No. 51. All ash removed from pit. Sufficient 

fire to cover bars left from previous coal. Steam pressure, 120 lbs. per square in. 

.45 Tubes blown. 

Trial starts. Fire 2” thick and well burnt through. 18 lbs. ash removed from rit. 

40 Coal burns with fair flame,and fair amount of smoke. Cokes a little. 

.00 Fire kept about 2” thick. 

.0O Coal coking still. 

20 Forced draught used. Thickness of fire increased to 5” or 6” with forced draught 
in ash-pit. 

Fire cleaned. Soft ash. Would go through shaking grate. 319 lbs removed. 

6.42 Finished. Fire as at start. 74 lbs. ash were removed from under bars. 


me OCdONI NINO 
i 
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CLINKER AND ASH. 


319 lbs. clinker. 
74 lbs. ash. 


7 


RECORD OF COAL CONSUMED DURING BOILER TRIAL NO. 69. 


——— 
el 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue : 
During Total. gases. CC2 | OF | CO 
interval. 


Start 8.40 a.m. 


OV tees Magee tare sete eters 219 219 9.05 (pan 13 0-0 
OMAD Se tans segsce \imnten 118 337 9.33 6-6 13-2 0-2 
HOR paepiaens Aticrs roretcs | 230 567 10.00 6-7 12-2 0:7 
1 UD ste ret reel 132 699 10.35 7:3 12-0 0-8 
TA) eo atste toate eet 219 918 11.00 7-6 12-0 0-4 
iy a AU ene i rae lg eat ciel es Bre 108 1026 11.30 8:4 10:5 0-8 
da ee er sce ee avg 163 1189 12.00 9-0 10-4 0-6 
Led See rce ceaee aer ee ee 164 1353 12.30 8:3 10:3 0-8 
145 Micra Hee le Welker 117 1470 1.00 6-6 13-4 0-1 
oe as nn ote 151 1621 1.30 8:2 10-7 1-2 
DM AE PE Peeps POR IM Cpa 139 1760 2.00 Fea) 12-1 0:3 
ASO vote ees i Rieck tos lee 106 1866 2.30 7:8 11-9 0-4 
Dine) Sian ttn ns Sa 90 1956 3.00 7-8 12-2 0-2 
AERO Wie haat es ae oe ae 179 2135 3.30 7:3 12-8 0-2 
ARS Coe te cae rate iy ire eae 181 2316 4.00 6-5 13-5 0-1 
BASS NOTA We terd e ete, a 18 2334 4.30 8-4 11:3 0-1 
Hi DU acmaa as moreso eee 144 2478 5.00 5:7 14-6 0-0 
Ga ZONA eee teria euros 50 2528 5.45 5:3 14-6 0-0 
pe: 94a rater cen 65 2593 6.15 6-0 14-2 C-0 

7-3 12-4 0-4 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 69. 


Steam Draft’ pressures, 
pressure Temperatures inches of Water 
gauge. mae Se water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. | entrance; Water. | ash-pit. | to flue. 
to flue. 
8. 107 13 360 64 —-05 meatal 6 i oe ae gre 
8. 103 75 402 64 —-05 — -20 460 
9. 114 fy 400 64 —-05 — -20 459 
9, EL7 75 ofa 64 —-05 — -20 ala 
9. 120 74 404. 64 —-05 — -20 422 
9, Li (ie 395 64 —-05 — -20 405 
MOR 117 74 405 64 —-05 — -20 450 
10. 11e 74. 395 64 —-10 — -25 466 
10. LY 75 380 65 —-10 — -20 551 
10. 119 75 380 65 —-10 — -20 DAW 
11° ify 75 420 64 +-05 — -20 334 
11 115 75 450 65 0-0 — -20 454 
tt: 107 76 435 65 0-0 — -20 455 
LL: 117 76 405 65 —-05 — -20 498 
12. 102 rie 450 65 —-05 — -20 494 
1: 119 79 400 65 —-05 —-15 496 
12. 102 79 400 65 —-05 — -20 486 
12: i ys 79 400 65 0-0 — -20 472 
1 TPZ 80 410 65 0-0 —-15 394 
1. Lig 79 435 65 0-0 — -20 426 
1. 118 81 430 65 0-0 — -20 476 
ay 105 79 425 65 0-0 — -20 452 
an 122 78 420 65 0-0 — -20 354 
2 113 77 425 66 +-05 —-20 533 
Be 107 78 445 66 0-0 — -20 A477 
oe 109 78 440 65 +--.10 — -20 589 
o. | i 80 415 65 +-10 — -20 358 
3. LiA 79 415 66 +-10 — -20 474. 
3. 114 79 405 65 +-10 — -20 Hi 
3! 3 78 405 65 +-10 — -20 498 
4. 116 78 425 66 +-10 — -20 345 
x. 122 78 500 66 + +25 — -20 487 
4. LIB NEE ADRS Sac, toe SEH 1 hee de (et 0 ey Fe Dera 453 
AY 121 77 460 65 +-25 — -20 660 
5. 122 79 495 66 + +25 — -20 475 
5. 112 82 325 COP ene 2 eb cate 457 
ie 107 80 360 65 0-0 0-20 258 
| 5. 117 80 400 66 0-0 0-20 162 
| 6. 117 80 385 66 0-0 0-15 294 
| 6. Bly 79 405 66 0-0 0-20 325 
| 6. 119 78 410 65 0-0 0-20 352 
114-2 | 77-4 412-3 65 +-15 —-20 | 17,133 net 


——————————————— oo ———————— —— 
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SUMMARY OF OBSERVATIONS. 


Date—Sept. 24, 1909. . Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.42 p.m. Duration—602 mins. 
GENERAL. 
IMethod4ok SCORING ic) oe... oie dani ont Aas ees Oh ge pentose Range ecg Light spreading 
FT OLN ATH costal deat ee esta, aie cee ett ae maa Ee regrets Forced and natural 
Condition of boiler and date of last cleaning...... Thoroughly cleaned August, 1909 
Pig beer ce beter cot: g hoes oe oe oy pas waren a ace omc oe nce vie enim ng no ee eam an Me a eel 7.45 a.m. 
Hire ClGANME fie tee av Oe oh ts Nac reser a eo eet ee Corte eee ee 5.25 p.m 
FUEL 
Trike OAL eek tik lek Pa Ae Pt ee ss ee NE era ee No. 51 
. . —7 . = 2 = 3 
Analysis of dry coal by weight (%)......-.-..+.455- ‘Ne ae 5 0, ayer pei a 3 
Calorifictvalue.of dry coal(B-V. Us per lbs .5 aa. oe ees ee ee ee 12710 
Wowture in coal as; fired CO) encase shop ine 4 elaine 9 2 el eer nom ated ee 1=d 
Weirht. of coal fired: Qbs,) see ko es ah Si pe ee i ec 2593 
Combustible matter in ash and refuse (%). 2.1.2.6. ee bee ne ete oe BER +3 
Weight of clinker! ([bs.)..:.5 22. Ss Sc cca fo oh Gere ke ieee 319 
Weight: ofcasby (Ibe!) 2.4)... fo. cas eich 0% alate Rite a eee re ate eee 74 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water)......... 6066s sees crete etree eens +0-1 
Ms above fire i pel hewn ar Nr rrer meiner EMO LA. Pc arta ce, —0-08 
a at damper - ETM incre Pt KO Ree Ce ety SS Le Ve 2 —0-20 
Amount of damper Opening 5 25.2 b. ee een os lee ee Full open 
Temperature of air in ‘boiler house CF.) .....4..2.+.5-.- 805s e eee et eee 77-4 
Five temperature (oR). clos te ers ole re te, Be eee Ose ne eee 412-3 


Analysis of dry flue gas by volume (%)..CO2=7-3, Oo=12-4, CO=0-4, Ns=79°9 


WATER AND STEAM. 


Temperature of-féed water (°F i)oee dieei. + op poee eo ee co es lt 65 
Total weight of feed water corrected for difference of level (Tba8) Halse acwts area 1vlea 
Water level in gatige at start (inehes)og.. 2)..2 2... eee ee 54 
Water level in gauge at finish (inches)...... 0.2.6... secs e eee ee eee tenes 8 is 
Correction for difference of level included above (Ibs.)..............00 4 eee — 420 
Steam pressure by gauge (Ibs. per sq. iN.).... 6.6.11. eee ee eee ees 114-2 
Barometer, reading (inches) .2.% fea. Gemieee te nok np oe mien re Rated Gane 29-72 
Pressure in steam calorimeter by gauge (Ibs. per sq. I0.).... 06.0... eee eee ee eee 5-96 
Temperature in steam calorimeter (PH .). 2. 2. ae eee ne oe is hee sie ne 277-4 
Notes. 


Coal burnt with fair amount of flame and smoke. Gave little trouble in firing, coking a little. Burnt 


at first in a thin fire with natural draught, on formation of dirt, however, forced draught was necessary. Would 
do better on a shaking grate, clinker being soft and easily removed. 


: oie CAT OOM cater: 63°4 
Proximate analysis of dry coal by weight % Hates matter...) o1aee 21°3 
Ash Le 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Fuel. 


Kind of Fuel—No. 51. Kind of Furnace—Fixed bars, 15% air space. 
Method of Starting and Stopping Test—Alternate method. 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-82”. At finish—29 - 62”. Mean—29- 72”, 
TOTAL QUANTITIES. 

(APES ssh COREA IG dg Mle Ni ga 5 Int ee 24/9/09 
ree era Erl aly CnOUrs) (cok: 7 oe ae een a ee LOE ore NGG ute te UNE 10-03 
Pe CLE LEUEIE COA MN AMHIFCELACL DR) ooo" oe tet ema Stel MEE Cold, li abt ae tet oe A 2593 
ereevenve Ol molsture-in: coalsas-tireds(@,) eases 25, oan else es A 1-1 
licmencrmumotdry coal fired (Ibs. i. peeew asa nt, ere to, Abe! ek om 2564 
fectolesmrand Telase (ibm yon Moore aire ae nen tue ke. way lee LU CN egy 393 
Percentage of ash and refuse in dry coal (%) (a) from analyses 16-87; (b) weighed.15-34 
Total weight of combustible consumed, from analyses (Ibs.).................. Bise 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17133 
Equivalent water evaporated into dry steam from actual feed water 

Te perature and -DOLlem presslipes (LOd/ ne etre os oA tee, lee ee es, 17020 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20340 


HourRLY QUANTITIES. 


Mer ecod minor pe TIhOlUr: Ostia. eter e ne, ls Steins eet ele IO) DELS 255-8 
Dry coal per square foot of grate surface per hour (Ibs.)................000-. 15-23 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1698 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2027 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
Dee ESTE ACEC LDS) ores ata gee ee Pa) oe ye) WR Sermon RRR AIS Men 0°18 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
plescurrressurenny gauge (sey ed alte) 8 aco. . Dae otek) > Swe deus 114-2 
‘Lemaperature of feed water entering boiler (deg. F.). 2... 2 oe056. Cbctk oe cecal. 65 
‘Lemperature of escaping gases from boiler (deg. F'.)..... 2.5. 0.2 e acces ch cease. 412-3 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-35 
Poco tamer Ol tnOie Ubes tO BUCA 4 Su, ne Pine & ataces¥. oj aciel Jd N. \chiwlaanie aa hes oh 0-70 


HorsE-Powe_Er. 


Propsespower developed: (Lteme 1b 544 )..45 +c se te oe ee ee ee 58-8 
Peters Ta Led. NOIwe-pOWSE iene ahd lates het es aks ce ee ae ea, aes 60 
Percentage of builders’ rated horse-power developed...............0..0cseeeee. 98 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

i Gate 1 LOLYT ) soe een ie eR Sa So ute cen eos Ba 6-60 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 7-84 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-94 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


MTS NG BELOW balboa an ae Ne ae Cis 08-0 ele i emer coe la at EA ee og 9-54 
EFFICIENCY. 
BS alotiiesy sue Oo oryecoal per ibe (Osl: U, sm Sake Pe cok eke Abe 12710 
Calorie value of the:combustible per Ib. (BYE Unece :. . 0.62 es eek ein cae 15010 
Efficiency of boiler (based on combustible consumed) (%)................... 61-4 
Efficiency of boiler, including grate (based on dry coal) (%).................. 60-3 
FLuE GASEs. : 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.).............2.00c0cecee Mare 
S 4 of combustible consumed (from gas analyses) (Ibs.)........ 28-7 
Py ‘< Gosu(itom gan analyses ss Eesti, . oo a cond shew we lek bees 23-9 
Proportion of heat of fuel in escaving dry flue gases (%)...............00 cee 15-1 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 52. 
Date—Sept. 24, 1909. Trial Number—G.C.T. 70. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Day overcast and raining. Blow-off examined and found tight. Coal consists mostly of dust. 


6.45 Banked fire broken open. 
7.15 Fire cleaned and made up with No. 52 coal. Sufficient fire from banking left to 
start. Pressure, 85 lbs. 
7.25 Combustion chamber cleaned out. 
7.45 Tubes blown. 
8.35 Trial started. Fire 2” thick, well burnt through. 16 lbs. ash removed from 
combustion chamber. 
9.00 Coal burns with fair amount of flame. Cokes rather badly. Considerable smoke 
is given off. Firing by light spreading. The fire is from 2” to 3” thick. 
10.05 Building fire up to about 5” to 6”. 
11.30 Forced draught started. 
12.15 eee Hee A slab of hard clinker over grate easily removed. Weight removed 
121 lbs. 
12.20 Building fire up with forced draught. 
12.35 Fan stopped. Fire built up to about 5”. 
3.20 Clinker formed over bars in a slab, sliced and removed some. 
5.15 Fan stopped. Fire cleaned. Clinker in hard slabs, porous and easily removed, 
except at sides of grate. 
6.35 Trial finished. Fire as at start. 
13 lbs. of ash were removed from combustion chamber at the end of the trial. 


CLINKER AND ASH. 


248 Ibs. clinker. 
85 lbs. ash. 


Note—The fire was drawn at the end of the trial, leaving a very scanty fire as at 7.15 
a.m. the weight of the fire drawn was 152 lbs. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 70. 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Or CO 
interval. 
Start 8.35 a.m. 

SiS O00 ST ee ee ee 188 188 8.45 8-3 12-0 0-0 
UMM vER. Sate ait sac: «af: 204 392 Je15 6-3 13-9 0-2 
ee ae Aa ec, ct ch 184 576 9.45 6-0 14-4 0-0 
BP ere at Nan aces Se 164 740 19615 5-3 14-3 0-5 
ees) Net EMEP ne ik 124 864 10.45 7-7 12-5 0-0 
DANAE) eS eth ys athens. ob. ah 9 152 1016 T1815 (hes 12-5 0-0 
LE ON a eae 186 1202 11.45 7-4 12-6 0-0 
BRNO rst. PB ca ak ok: 132 1334 12230 8-0 11-5 0-4 
SOS. Re ee a a 153 1487 1.00 6-5 13-7 0-0 
IOUS 5) ch 09 x wheats, on 133 1620 1.30 7-3 1255 0-4 
Sere SR oe SMP os Ae 124 1744 2.00 8-4 11-4 0-2 
EES a Sire, ea et 68 1810 2.30 5-9 14-3 0-2 
SARL MEL TIN te: ole Ri tteheln abe as E72 1982 3.00 6-6 13-2 0-4 
MIR docs cr Sok a) ents ae es 158 2140 3.30 8-1 12-0 Q-1 
“SSS Ce ae ae ee 168 2308 4.60 8-0 11-9 0-4 
TAU 5 SMe ae eee ees 124 2432 4.30 8-0 12-0 0-3 
Dare MERC asl rns wick se Bons 114 2546 5.00 8-1 12-0 0-2 
SEALE So Piles Seen 81 2627 5.30 6-2 13-9 0-2 
LET | ae oe ae ae 111 2738 6.30 5-9 13-2 0-0 

LGD eee Seen ere 2 a3 2771 
ql 12-8 0-2 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 70. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. cad th water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
“i hal adit oe a ae a 71 415 66-5 0-0 eae UE We Fa oe 
reste (een Mets yeas 121 2 415 66 0-0 —-15 510 
OD EE Les ptties Pence awe 72 405 66 0-0 — -20 463 
BU tel cians wah ae tes 115 12 415 66 0-0 — -20 481 
DOW mee 113 73 460 65-7 0-0 — -20 403 
BUSS Ors eet iaG 113 73 500 65-5 — +02 — -20 507 
Goi seeteie ed 106 75 458 65 —-02 — -20 455 
JS ee ae aa 115 74 413 65 — -02 — -20 397 
5 I 4 ae eres Mae 74 440 65 —-0l — -22 487 
DOS Sie cat 117 73 A75 65 —-02 —-20 382 
REIS oi ai 116 75 A75 65 —-01 — +22 453 
OA te Pee. tate 104 75 472 65-2 —-0l —-21 374 
Sai Sore ee 116 74 A75 65-2 —-Ol —-21 368 
Ieee eb te eee 116 75 570 65-1 +-07 —-21 387 
PADS Wet, ceria Paley 75 508 65 +-10 — -20 636 
oi et NN ira 103 79 405 - 65-1 +-10 — -20 574 
De Che ene. 121 Cie 464 65 —-Ol — -20 237 
DO toAniaes 4 112 x 450 65.2 —-(Oi — -20 494 
OTe cen ation 4 113 78 430 65.2 0-0 —-20 413 
DANE te NPE eo 103 (zi 460 65-2 —-Ol — -20 385. 
as Pie Gate reek Bid. 116 76 465 65-8 —-02 —-21 439 
DU Taha eee aed 74 503 65-9 — -02 —-21 430 
Ob ase cents | 116 76 512 66 —:02} —-21 475 
DAN Bens Se ith ed SBR et 109 77 925 65-8 — -02 — -22 560 
Dee Ee Sioa 112 fi 473 65-7 —-01 —-21 466 
Re sc a eats ct 104 76 453 65-9 —-Ol — -22 514 
OD8 time ieets 103 15 472 65.7 —-01 — +22 436 
DOE OR doen 2 102 74 480 65-9 —-Ol — +22 285 
Oo ee eee int 112 1D 550 65-8 —-0l — +22 430 
5) WOE Gs Sena Ra oon | 106 76 510 65-9 —-01 —-21 541 
OB mace herent wean 117 78 510 66 —-01 —-21 392 
7A) Feat SUE Tee tae 113 77 530 66 +-09 —-21 576 
UG eos wiclale st 109 76 500 66 + -08 —-21 567 
A Ube ree Sng 105 76 540 66-5 +-09 —-22 489 
Dw Rae trae 119 id 540 66 +-08 — -22 447 
DA) eae eet si Ae ees 97 77 385 66 0-0 — -20 550 
DOR ee 104 10 470 66-5 —-01 | —-21 238 
BORE reco ace 115 74 445 66-2 —-01} —-20 327 
OD Re ty Gs tes ue 112 75 460 66-5 —-0l — -20 325 
DOA ed eee Te 116 73 480 66-3 —-@l —-21 321 
BO MAE. eee 108 71 445 66-5 —-0l —-21 470 
111-6} 74-9 +-01 | —-20|17,674 net 


She Se 
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SUMMARY OF OBSERVATIONS. 


Date—Sept. 24, 1909. Boiler—B. and W. No. 2. At McGill University. 
Commenced—%.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
WMP ROR SCOKID US te cn So ged eee Hand-spreading on alternate sides 
Po OumA En Em eneie tree fs fey |e eaten eB uae Natural and forced 
Condition of boiler and date of last cleaning...... Thoroughly cleaned August, 1909 
SH OVGESG: Tel EATS a Sed VR a ee oe = oy Sn CR aT RRR 7.45 a.m. 
VOCE STN 7E Di date i en amin CORON eM 7.15 a.m., 12.15 and 5.15 p.m. 
FUEL 
PTRMORR CUA Sehr ae Re Bart iw Ty A) Mien ert 414. Dathc bbe. ty ey eae bY No. 52 
. . = ° = . = 4 
Analysis of dry coal by weight (%)................. {S, Sf 6 Ni 1 we ans oe 
Calomnemyealieoisary-coqbib:l Us per lbes.y Aah oo tie oe, 13090 
Po eecenecOal sored mea) ae Aas fay tsp ce On el oe bg ei es 1-5 
ye romeo Tee ben eel ee hyena CO 2771 
Combustible matter mash and refuse (%), «04 do Sooo ee ee es 36-8 
Ree mic un er (bs ee ie na ee ee eS NS OY Ne 248 
WV eDiets eerie ae Ra a Se eee a 85 


AIR AND FLuE Gas. 


mi Usiressure uncer fire (inches Of water)... ...<.cle. dose vos oe nla +0-06 
x above fire % Wate st Me: He Mir ee dah’ ph Let: —0-10 
at at damper ke el Sali i a RE ae oh NARA OEE a —0-20 
IE TOUUsoneCali tat, ODER we eee «ete ee oe Oke Full open 
heriperagute: ofan Woler NOUse (il abs. sats ee ek in 74-9 
BME MCOUSCrALtI Cutae lam eee eee eS Ey ee te okays See ees, 472 


Peempersvure dL ifeediwaten (ber mone oll ieee) od 4, coy keene 65-8 
Total weight of feed water, corrected for difference of level (Ibs.)............. 17674 
Wot eeicy Cc eral cerue Starts nonce) a eter ktm tn te eee ee 535 
N ouoneevcluine paneom enn wimehesy te ae ge kg ae Se ts 
Correction for difference of level, included above (Ibs.).............000000--..., 40 
Diese pressure by gaugedibssper squin)). 8 es a ic A ke 111-6 
Poe OleOle FENG MIMM I CUGR PE Vile hr Oh.) Si 1 Mae hs t,o AR NR A kN 29-83 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)...................... 6-12 
Temperature in-steam ealorimeter (PF.).. 06000 ce eee bebe eu cc me ck 277 
Notes. 


Large amount of dust present in the coal. Burnt on bars with }” air space only. Fire kept light at 


first, and natural draught used; later it was found necessary to build the fire up and use forced draught. The 
coal burnt with a fair amount of flame, and gave off a great deal of smoke. It coked rather badly. The 
clinker consisted of hard slabs spread over the bars, which were fairly easy to remove. 


EAXeG, Carbon: a. pes. 0 ase 62°0 
Proximate analysis of dry coal by weight % Yolsule TStLETE ne eins a3 °6 
Co} Oh Coes CaM it aro nE 12°4 


jo 


i eer aa 
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SUMMARY OF RESULTS, 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 52 Coal. Kind of Furnace—Fixed bars, 15% air space. 
Method of Starting and Stopping Test—Alternate method. 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 

Sunerheating Surface (sq. ft.)—Nul. 
Barometer at start—29-83. At finish—29- 83. Mean—29-83. 
Tora QUANTITIES. 

TVACETOL Sri) MEU ARR Ee EY Ses Pa ataae awk Sanco ene trea en re 24/9/09 
Dirationiof trial-Chours) S255 46.09 ee ee 3 e Crene css See ow Se eg cepa 10 
Weicht of eoal’as fired: (bei)can. i ai Gee Wane aes oats teen ace wee nee 2771 
Percentage of moisture-in coal as fired (%)..... 2... 2. seen ee tee eet ease 1-5 
Total weight of dry coal fred (lbs.)...2.0 2 Poe eee bas re 2730 
Totalsash and refuse (lbs). es ae ae es lee ae ne eee eee ee 333 


Percentage of ash and refuse in dry coal (%) (a) from analyses 19-62; (6) weighed 16-2 
Total weight of combustible consumed, from analyses (lbs.)...............--: 2194 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17674 
Equivalent water evaporated into dry steam from actual feed water 


temperature and. boiler pressure; (1bs.).).00. 0 oe 2.3 eae oe se ee eee 17560 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)..... .20960 
_ Hovurziy QUANTITIES. 

Dryicoal firedqper-houri(bs:) or. closes es os a eee ee ee apd rm ac a nde Ze 
Dry coal per square foot of grate surface per hour (lbs.)....................- 16-26 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1756 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2096 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating suriace tbs.) F.cL sos, oe tata saree ate ye ere ce 3°28 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam: pressure by wauge (Ubs.e/ BG: 10) co aie ee rare int eee ee eee 114-6 
Temperature of feed water entering boiler(deg. PF) ay. oe os eee es 65-8 
Temperature of escaping gases from boiler (deg. W.)) sie. eee 472 
Pressure of draft between damper and ash-pit (ins. of water)................. 0-206 
Percentage of anoisuure in Steam Po. iia ee ete a seam ne eee eee 0-6 


HorsE-POWER. 


Horse-power developed (item)15--344) 45 3.02 3.4.2 een 9 hee ee 60-8 
Pulders sTateds horsepower eee hk oe ee ee eee PA gtr ied va) 60-0 
Percentage of builders’ rated horse-power developed.....................065 101-3 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 
(Item 9 Itema,3) <a hey ee sph aie Stearate te Fs OCR ae rere 6-38 


Equivalent evaporation from and at 212° F. per lb. coal as fired(Item 11+ Item 3) 7-57 


. Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-68 


Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Item Jb [tem 8) esa, nies Soe ue oe es ee 9-56 
EFFICIENCY. 
Galorificryalue of sdry.coal-per:lb. (Bo EsGi) 290 Bae Are ie ae ee ee 13090 
Calorific value of theeambustible per br Chine ree ee ee ee 14950 
Efficiency of boiler (based on combustible consumed) (%)......-.-....----55 61-7 
Efficiency of boiler, including grate (based on dry coal) (%)...............045 56-6 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)........................ 33°9 
a re of combustible consumed (from gas analyses) (Ibs.)........ 32-0 
as fy dry coal as fired (from gas analyses) (Ibs.)................. 25-7 


Proportion of heat of fuel in escaping dry flue gases (%)..................... 18-7 


GRAPHIC RECORD OF BOILER TRIAL. 


COAL N2S52 


G.C.7 7O. 
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TRIAL OF B. AND W. No 2 BOILER WITH COAL No. 27. 


Date—June 12, 1908. Trial Number—G.C.T. 37. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


B. and W. No. 1 boiler not working. Robb boiler working. Weather fine and dry. Blow-off examined 
and found tight. Boiler blown down June 11, 1908. 


Tubes blown. 

Fire cleaned and made up with No. 27 coal. 

Started trial. 2” fire, well burnt through. Fire from 4” to 6” thick. 

Fire about 4” thick. Clinker forming. Turned steam on. 

Fire sliced. Clinker hard and brittle, but easily removed from bars, in thin layers. 

Fire sliced. Clinker easily forced from bars. 32 lbs of hard clinker removed. 

Fire cleaned. Clinker easily removed, probably due to steam jet. 117 lbs. of 
clinker removed. 

Trial finished. Fire as at start. 

Coal tends to cake, requiring to be broken up with rake. Fair amount of smoke. 
Coal easily broken up. Much dust in coal. 


CLINKER AND ASH. 


149 lbs. clinker 
91 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 37 


Weight of coal Time {Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Oz | CO 
interval. 
Start 8.35 a.m. 
Ue WAGON St ee 90 90 8.50 6-7 12-1 0-0 
AUG ES | ay ag eee 152 242 9.20 11-4 8-0 0-0 
ET. Gis, et 200 442 9.50 10-8 8-6 0-0 
vIn 8 ie 5 ON ee 106 548 10.20 9-0 9-3 0-0 
Ee 1 ME ee Se ee 130 678 10.50 9-0 10-5 0-0 
DE Oita Be ate: Means, eee oct 135 813 Lie) 10-9 8-2 0-0 
URS 1 ee Seay pene eerees 107 920 L150 8-8 9-5 0-0 
1 9 ieee OR ne ae ear tage 81 1001 1220 10-0 9-0 0-1 
Aes Oe ae ae eT ae 150 1151 12-50 14-6 5-2 0-0 
BU) seat ainrieke evi asd. 4 Wate 209 1360 i200 9-6 9-8 0-0 
eA Shiki ied oie eae 181 1441 1.50 8-3 10-5 0-0 
Jct Ve ROSE IRE et eee eee 140 1581 2.20 9-0 10-5 0-0 
OL Re Se Soo 5 KR 81 1662 2500 9-0 10-5 0-0 
DOO areata s grains ay 108 1770 3.20 9-7 9-0 0-0 
AR Se anil Ale mot 138 1908 3:00 8-6 10-2 0-0 
SUIS a EO Be naa ge 93 2001 4.20 12-0 6-6 0-0 
BEY uit Stk gs be ate 132 2133 4.50 11-2 7-6 0-1 
Hae LB aay ae One eran Se 104 2237 5.20 7-4 12-5 0-0 
ey 1 eae Rane a eae ae 60 2297 5.50 8-2 10-8 0-0 
Sea) ey trem ere a a as 5 ye 103 2400 6.20 6-5 13-7 0-0 
ag 'd EU oe a nae 90 2490 6.30 7-3 12-5 0-0 
DEOL SET AUT (nf a ea ee Ware 30 2520 |__| 

9-43 9-74 0-01 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 37. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Sa water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at} Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
BOO mils ube het 118 73 560 61-5 et a02'|- adi ie eee 
By) ree Md eens tes 123 73 530 61-5 —-02| —-24 340 
NOD ae eats auatrs: 123 77 570 61-5 —-02 |); —-28 506 
At SANs Date Wea 123 re 610 62 — -02 — -23 573-5 
SOD shat ae ee 123 ia 580 62 — 02 —-22 529 
PO etic keaton 123 77 590 62 —-02| —-22 616 
EU eka ee oe ae 118 75 570 62-5 —-02| —-20 653 
POSEY NA seer. 122 75 550 62-5 — <2 — -20 414 
SES ha Re 123 75 580 62-5 —-02); —-20 455-5 
DURE eae 118 i 560 62-5 —-02| —-20 480 
Gas ace ees Y 122 73 550 62-5 —-02 |; —-20 438-5 
OES A ast ee eye 123 75 570 62-5 — -02 —-20 437 
BO Meee es Ais 118 wo 560 62-5 —-02} —-20 427 
DO eee as au aes 122 75 540 62-5 — «02 — -20 424 
Osawa, deg, 115 75 570 62-5 —-02| —-21 450 
Pd NEES see tye BL ee 113 ret 570 62-5 — -02 —-21 369 
ah, OL Ra Bs 111 iD 540 62-5 —-02| —-24 383-5 
DO ees ie Cortana 123 er 780 63 —-02} —-26 381-5 
Cy oie eee 123 79 640 63 —-02 |; —-25 570 
PALI a See ca cane 1238 79 620 63 —-02| —-24 530-5 
Ore ene era 123 81 650 63 —-02} —-24 540-5 
BLP ee eee ee 113 79 550 63 — -02 —-21 504 
Oa aon 113 79 540 63 —-02| —-21 461 
DO veoh lila 118 79 540 63-5 —-02} —-21 442 
DO asthe ee ie 122 79 590 63-5 — -Q2 —-:21 454 
ORAS Bed nie et 122 79 560 63-5 —-02| —-21 535-5 
Ug Oe a alee 120 79 550 63-5 —-02} —-21 451 
DU Soh be are etccd 118 79 530 63-5 —-02|; —-22 455-5 
ALi ed peices Rae 123 81 520 63.5 —-02); —-22 451 
fy RRR ee ln Pee 113 81 520 63-5 — -02 —-22 342-5 
(nr, mae eke 112 81 560 63-5 —-02| —-22 408-5 
PAUSE a mee Fae ee 115 85 600 63-5 —-02|) —-22 392 
Den Ba ee ent 116 79 610 63-5 —-02| —-22 522% 
SER AAG eee Ore 111 81 620 63-5 —-02| —-22 525-5 
US Pipe et ka 118 79 600 63-5 —-02) —-22 487 
745 Ren accent 102 79 580 63-5 —-02) —-22 516 
Dis eee ee ces 81 79 490 63 —-02| —-22 427-5 
SERRE Meee eh» 96 79 620 63 —-02| —-24 266 
ao Ween es 101 79 630 63 —-02} —-24 367 
Di ie ees 117 79 700 63 —-02| —-24 380 
De Saas spec eee 123 79 680 63 —-:02| —-24 388 


116-352 77-8 582 62-8 =e — -22 |18,295 net 


ET eee 
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SUMMARY OF OBSERVATIONS. 


Date—June 12, 1908. Boiler—B. and W. No. 2. At MeGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL, 
Mie Dono stukingenr ere tre aes meer ON Hand-spreading on alternate sides 
PMs COS eRe Peete re OAR eS Ol ees ns Nl oes Bred Eats n cis ye Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
PRU oste len lied mmrrane mae Ny cath ener e UME ah ol n ue aoe co cee 7.37 a.m. 
ibe eae lime oe ee re L fe nd on Ee WC, 7.30 a.m., 5.30 p.m. 
FUEL. 

. {No. 27—-No. 2 mine, Coal Creek Colliery, 
Kind of coal B (gs Matkordehs, Mo Rete Misses aur Me hee cement) ca 7S \ Crowsnest Pass Coal Co., Fernie, B.C. 
Analysis of dry coaliby weight (%)....... 0.6 cues sacs ee y NEE eke a 3 
ariicemolne onacyrcoal bk Leper Ibes ses. cos toed cles. (wees 13820 
Dee remecoalias tredsl Vain een amr wr oe a 1-0 
iret mec teD rege bain sane ere ek ene a ire ee ol 2520 
Wom cuctible meatier, to ashen, clinicers (Of. «ccs torscas any bows ine si ven ota veto abe 2529 
Neue Ore Make Poo a ere we RMT irc ia eR De ae rah i oe ails Utes don as lee 149 
SACS SIO WEE NG ECGS PR RS “0 RCA er Shes ere Naa eae Pee Mae eT hey ng 91 


AIR AND FLUE Gas. 


Air pressure under fre (inches of water). .0...02 2002.0 .4.0 denen va cbee as —0-02 
above fire 4 agg EAM ees Ger trne-4 ST ore Neneh ny —0-18 

A at damper ‘ TEE ON Eee Rr ae e RETR ee ee EN — 0-22 

PAG OUIiE MEG AI DELS OGENIN TS Aine oo hci cpl nas vn aelcciein soc sochinsen bas Various 
Pei iere lure OlanirigbalereiGume folic, 64. be ual wh sass oust bs sans fis ke side cca 77-8 
ibe me OLR DCOAU Gata Hen manner male te eee ot ce a Rh a 582 


Analysis of dry flue gas by volume (%).CO2=9-42, CO =0-01, O.=9-74, N =80-83 


WATER AND STEAM. 


be rLperacUrer Ol feed Water i Me ieeeet kg Mores tre te cei ad cl HAG vd ss cade whchoscasenn 62-8 
Total weight of feed water, corrected for difference of level (Ibs.)............. 18295 
Ny BrerMeV Chan Gauges Lontart MAnGUoey oaks, woke talanlas ty ork Ge oc osu ants deme z 
Vise levemitietal recat: Hien (nGheg\. ise 8. dc Oey oa ba, octdh cede Galen om eon 513 
Correction for difference of level, included above (Ibs.)...............000005. +10 
piearmrressure by caurel (bea per sda (a... disks ose awe 116-8 
Paromnereraeadine anenea ie see te ee | NU ke tel See Woy es ete ae 29-88 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.).............0.00eeeee 15-2 
lemperavure mrsvcam=calonmeters(@he)e 80. Se PIs eas Oe 291-0 
Notes. 


This coal tends to coke, it being necessary to break fire up with rake from time to time. The clinker 


formed was hard and brittle, fire would be more easily worked with steam jet under bars, thus rendering the 
removal of clinker more easy. Under these conditions a shaking grate might be suitable. Fair amount of 
smoke. Fire sliced 12.45, 4.10. Weather fine and dry. 


(Fixed carbone..e...:. 64°7 
Proximate analysis of dry coal by weight % eeu THALLOL EE eerene eo s 
Be ee conten evettaraleiel aise eye ; 


jo=at 


eae a pei Mata? arte 
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SUMMARY OF RESULTS. 


Made on B. and W. No, 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 27. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-90. At finish—29 - 87. Mean—29- 88. 
ToTAL QUANTITIES. 

Date of trial Aes See re yin ae RIO SOR ene eb leis ee es iti ee 12/6/08 
Diiration of trial Chours) sae si eh. aes heal ck eae ee ere ree hemes 10-9 
Weight-or'eoal ag fired Wbs:) < a:.22 cee hee ec Gee ors net re ae et eee er 2520 
Percentage'of moisturecin ‘coalias fired ((%) sos .0. aa es ee ee 1-0 
Total weight of dry coal hred-(bs.)o.< 2s sew > te he eh eee ee eee 2495 
Total ash and refuge (lbs) F242 Ginga ee ee ee ee ee 240 
Percentage of ash and refuse in dry coal (%) (a) from analyses 12-07; (b) weighed .9-6 
Total weight of combustible consumed, from analyses (Ibs.)................-. 2194 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.) . . 18295 

Equivalent water evaporated into dry steam from actual feed water tem- 
perature ‘and -boiler pressure (bes)... jee ea: ee oe ee oe eee 18200 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.) ......21820 


HovuRLY QUANTITIES. 


Dry coal fired ‘per: hour (1bs.) 52 ioe his ae es eee ie eee 249 
Dry coal per square foot of grate surface per hour (Ibs.)....................4-. 14-8 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1820 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 2182 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating’ surface (bs: ) ey ad oe eee cleus ie eesti Te eae cere eae eee 3-41 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge. (lbs /'sq.1n-) "ae oe a ee eee ne ee 116-8 
Temperature of feed water entering boiler (deg. F.)........... oe oe a eas ee 62-8 
Temperature of escaping gases from.boiler (deg. Fe Vi ke ee eee ee 582 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-20 
Percentage of tHoisture in-steam > hye aoe eee ae ot ols eee ener 0-6 


Horst-PoweEr. 


Horse-power developed. (Item 15+349)/2.2-20s 2... a2. Se ee es eee 63-2 
Builders’“rated i horse-power 24.4 cited oe. oe ate eee a ae ee 60 
Percentage of builders’ rated horse-power developed..................--.0008- 105 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Ttem 9 Ttent 3). soc. cw es ee ere ae ee ee nye 7°26 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+ Item 3) 8-66 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11-+Item 5) 8-75 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Ttem ‘1 i= ltem.8)0ig o feis ee Rae te arctica hean ea ken pete na glee ae 9-95 
EFFICIENCY. 

Calorific value otsdry coal per lbs 30s) te gta tea ge ere 13820 

Galorific value of the combustibleper Ih. (B.TiU ag. figs scat ee 15200 

Efficiency 6f boiler (based on combustible consumed) (%)...............245. 63-2 

Efficiency of boiler, including grate (based on dry coal) (%).............-.00- 61-1 


FLuE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (Ibs.)..................-+005- 26: 

a oh of combustible consumed (from gas analyses) (Ibs.)........ 23: 
dry coal (from gas analyses) (ibe) 23. Sec. .  eee ee 20: 
Proportion of heat of fuel in escaping dry flue gases (%)....... eee ccc ee ee eee 18- 


ee &é 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 26. 
Date—June 26, 1908. Trial Number—G.C.T. 43. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine and clear. B. and W. No. 1 working. Coal in fairly hard dull black lumps, with a certain 
amount of dust. Blow-off examined and found tight. 


.33 Cleaned fire. Boiler pressure, 120 lbs. 

.38 Fired with No. 26 coal. 

40 'Tubes blown and CO: recorder started. 

.385 Trial started. 13” thickness, half burnt through. 

.00 Coal burns with very much flame and is slow burning. 

Coal cakes, necessitating its being broken up with rake from time to time. 

40 Coal gives off a heavy brown smoke. 

.00 Coal is kept from 4” to 6” on bars. 

30 Fire cleaned. 92 lbs. clinker removed. Clinker soft and easily removed. 
30 Smoke much less than in morning, on the whole. When warmed up, comparatively 
little smoke is observed. 

.80 Fire cleaned. Clinker not difficult to remove. 117 Ibs. removed. 
This coal is suitable for a shaking grate. 


et 
Or rPNOODOOONN A 
bo 
(on) 


CLINKER AND ASH. 


209 Ibs. clinker. 
78 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 43 


ay 


Weight of coal Time | Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO. Or CO 
interval. 
Start 8.35 a.m. 
2p Wad Siggy og Ee 122 122 8.45 8-4 11-2 0-5 
Bie eerste  eSeletels tae 165 287 9.15 10-0 9-6 0-0 
Rte) eer NOE 2 fac. los, 133 419 9.45 9-7 9-0 0-6 
UU Ro 8 (ie ina 200 619 10.15 11-8 6-7 1-2 
VUES ones op aa 131 750 10.45 8-1 VAs 0-0 
ACER ete Scene, 2 sree like > 125 875 tA a ee Loe 6-3 0-6 
GLU H Patek nity Cleethorpes os 994 11.45 10-3 8-7 0-4 
| PAPA SAG eee ivi Lk Rite tie BE 2 86 1080 12315 11-5 6-7 1-2 
TZ AUST S ete, St ta IR) So eae oe 103 1183 12.45 iN Heys 6-8 0-5 
DP) Secreta eke hee ne wa tee 2 61 1244 1.15 10-8 6-9 1-0 
(i US ie Pee meee 105 1349 1.45 11-4 6-4 1-5 
72 AE USetent se 2 oi nett eee eae 147 1496 2.15 10-7 8-6 0-5 
5, VES a ee eR eee eee ee 73 1569 2.45 8-2 11-8 0-0 
FAL NG WUE ke ee 143 1712 3.15 13-0 4-9 1-9 
= 4 ot See aera ae 125 1837 3.45 11-8 6-9 0-5 
Rey mcr vie ba cil ik: oxi ed 48 1885 4.15 10-0 9-5 0-2 
EDINA te RNs 3 ceed 188 2073 4.45 11-5 at 0-7 
Berth lh aes RSP Since o 124 2197 5.15 10-3 9-6 0-5 
Se ee eee eee er 133 2330 5.45 9-0 8-8 2-0 
cat ape’ Ak en oP ct 2407 6.10 11-6 tok 0-8 
° NG fehl OE ee ee 178 2585 oe 
0 EP a en ee 38 2623 10-6 8-3 0-7 
OMEGA Ge 48 2671 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 48. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. sd th water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at} Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
ASO ee Amel ied ae Ae 81 510 65-5 — 308°) SE 2046 eee ee 
BU) sie suaesry eae 118 81 520 65-5 —-03 | —-23 450 
GION ee ee 123 82 570 65-5 — -03 — -22 430-5 
OS 20 near der aris: 118 83 580 65-5 —-03 | —-22 529 
DSO se en holes: 84 540 66 —-03 | —-22 443-5 
Oleg innate a aps 116 84 530 66 —-03 | —-22 430 
US Da CR Miers a She 123 85 525 66 — -03 —= 22 388-5 
LO C202 .nane eae aa 23 85 590 66 —:03 | —-24 459-5 
PASO eon inne ne Sak 123 85 590 66 —-03 | —-24 514 
TRO Sar dee ae eee, 121 86 590 66 — -03 —-24 A87 
GU WS ae AAR baie LS 86 570 66-5 —-03 | —-24 428-5 
HRSA 8 oe olor SERRE fea 123 86 590 66-5 —-03} —-24 437-5 
LOD sat ene eee 116 85 540 66-5 —-03 | —-24 436-5 
LG mcs peters 122 85 900 66-5 —-03 — -24 445-5 
LOE Sot geet AAS, oe 122 87 570 66-5 —-03 | —-24 403 
OM ee ec. 123 85 585 66-5 — -03 — -24 431-5 
i Wigeen td Coen gt eae aan age 102 89 920 66 — -03 —-22 473-5 
Ndesto lis samt ts aes Pee Liks 23 86 660 66 — -03 —-24 289-5 
Li ODn ae eee eS i235 85 620 66-5 —-03 | —-24 489-5 
eZ Oren ccs tee 122 85 565 66-5 —-03 — +22 474 
L380 shee es 120 86 550 66-5 —-03 | —-22 447 
i PaO) ee Seceee 123 87 600 66-5 — -03 — +22 407-5 
DPUD wee uewca etaee 120 87 685 66-5 —-03 | —-24 535 
OMEN ti, nF 1 87 635 66-5 —-03 | —-24 566 
BOO aE ees ek 123 88 600 66-5 —-03 | —-24 A495 
ye A a Sy ea 123 87 600 67 — -03 —-24 ona 
aay OAC ay ban 121 87 665 67 —-:03 | —-26 534 
a US gk cere eo 123 87 740 67-5 —-03 | —-26 597 
SAD yey tial 107 87 645 67-5 —-03 | —-26 562 
Be DUN We Beane 118 86 600 67-5 —-03 | —-26 433 
dos ee cake Ok 123 87 610 68 —-03 | —-25 525-5 
Be 2) ile oe ae 111 86 600 68 — -03 — -25 450 
A. ee Leg ye Meee} 109 86 590 68 —:03 | —-25 503 
BaD) bon ave era 110 86 600 68-5 —:03 | —-25 442 
DRI, <cibse ep Sree 118 85 640 68-5 —-03 | —-26 504-5 
Bie 20) 2) acs en Mesa ule By 85 605 68-5 —-03 | —-26 504-5 
iene Sree ey 96 89 510 68 —-03 | —-20 496-5 
Dy OU eo eee ease 95 87 600 68 — -03 — -26 375-5 
Go OD: Ata cee ner Ba 85 635 68 —-03 | —-25 290 
tne Ae go eee. 113 85 650 68 —-038 | —-25 552 
OPED ole ere 121 85 690 68 —:03 | —-25 536 
117-4 | 85-0 594 66-8 —-:03 | —-241]18,519 net 
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ac SUMMARY OF OBSERVATIONS. 


Date—June 26, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
DRCENOUAOM BLOMID Ee ere tiny fen. Ge he a ee oi oaee Hand-spreading on alternate sides 
PS EOROISCLES 1 er VR Pet Bee Seg Oy ee SRO Re Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
TRE OG we Coane aloe ec Hs A ei Serer 3, x a aN ace OD ee Uy Serva 7.40 a.m. 
ge Ze WTeG ee 2 oe a ne Sr ee 7.33 a.m., 12.30 and 5.30 p.m. 
FUEL. 


. Coal No. 26—No. 5 mine, Coal Creek Colliery, 
PSCC COR Dns kh a ke aA Betas Pass Coal Co., Fernie, B.C. 


Analysis of.dry coal. by weight (%)...............:. Oona te 
CG torineavaeroiirys Coak be 1. Ue. Ger 1D. sits vane cn Me oe oe oS ae wk, Be 13480 
RUAN YS chal Gite Sed Sev Es Bhg s'0 I OGM Eos: ¢ 0 ROA, Ss Ce eg nO a en 1-0 
ee eetrmer TEC SSN joer cae. Uva, ez cm ria ly Who ue a de 7 To aa 2671 
en aiatiole Matterin ssh andcelim kep CG) 62. e a ok, on v.08 awcdtlocen: alma rus ap eh 26-0 
De COTES. hee Wehr ee ee kOe ee ee eee 209 
parent OO DT LAVAL ue natn PRIN Oh oie el A sh 8k a he olny es, ehh aorta be a 78 


AIR AND FLUE Gas. 


Baprerslre inderire (mcwerar Watery! 2 20..<c.rglal the lose abe des cae —0-03 
‘i above fire Ren he ey nis Sagi et hak ae —0-20 
= at damper ME AME SAE ex RE Lica, $07 Mt get we a —0-24 
PAI ete OC SE PEEL O DELI Ei eisai WSK 4 SUS cPacds advo > nel o Os Sec he lone eset Various 
Pees ea rer n MetH DOOM NOUSE. it aan ca Sy hak nd acess ¢ Vicks 24 say dedio ws 85 
Pee Uet DET NGTe i. ta MeN gee aie, mds i he AY eee hy Ok ic a BR, 594 


Analysis of dry flue gas by volume (%)..CO2=10-6, O2=8-3, CO=0-7, N=80-4 


WATER AND STEAM. 


Pi areraruLeOl LSet WabCORU Hage eels iis Bos costo horace elas tes eas) ace 66-8 
Total weight of feed water corrected for difference of level (Ibs.).............. 18519 
Peotone velin: Paige ahsteiri meh omy et sky ais soe walle fe od owe ee ee 3 
Waser Vert) auger aie Ute. WONDER) a7. cycle ss 0 che’ von aceegtse bo Pee ea ee 15 
Correction for difference of level included above (lbs.)............... 0000005 +50 
pigamy pressure by gauge (hs) per. 8s ID.) 6 sso ee cane oo ov ow thle bo elite vy wade 117-4 
ParorscLer reac inetes) es yt ee kl eee ey eC eee 29-90 
Pressure in steam calorimeter by gauge (lbs. persq.in.)..............ccee eens 15-6 
‘penaperature: us eveanmcalormeter (Roe Pe oe oe he ee OS Ge el! 293-7 
Notes. 


This coal would be suitable for a shaking grate. It cokes and it is necessary from time to time to break 


it up with a rake. Fire cleaned twice; clinker gave very little trouble. Not very much smoke. Weather 
fine and clear. 


Eesti: CHPOOME vanessa or 65°2 
Proximate analysis of dry coal by weight% Near Mint hen aes ars 24:0 
As : 


= 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 26. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.) —Nil. 
Barometer at start—29-93. At finish—29- 86. Mean—29- 90. 
‘ ToTaL QUANTITIES. 

Date soc trig err ee re Act cet al eee ee ee cae ce ae eee 26/6/08 
Duration of trial (hours) ta eek she ie he tae cae ea eee 10-00 
Weieht-ot codl as tired ‘Ube ai haere tyceet te eet re acaee emer ot re ce 2671 
Percentage of anoisturein coal-as fired: (9%) (2 eo ae ce Oe oy emt 0-1 
Total weihtor drycogl tired {lbs iis ate tr etek se ig ems eet 2644 
‘Total ash andirefuse. (ba.) s:i¢ 2Aar creak tony oe tose eae we etna tae ate cee ae 287 


Percentage of ash and refuse in dry coal (%) (a) from analyses 14-6; (b) weighed .10-8 
Total weight of combustible consumed, from analyses (Ibs.).................. 2260 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18519 
Equivalent water evaporated into dry steam from actual feed water 


temperature ands boiler pressure (bs). ee ee se ee 18450 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 22040 
HourRLy QUANTITIES. 

Dry coal consumed per hour (lbs) em. a es ee eee eee eee 264-4 
Dry coal per‘square toot of grate sarface per hour (bs.). 29-0... «ee eee 15-8 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1845 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2204 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surtace (lbs. )o scp tele oeytie bs weet gh dee. Wn is genre 3-45 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam: pressure by gauge (lb6. 7-60.11) - ace reen aye cicar ee nee ene 117-4 
Temperature of feed water entering boiler (deg. F.)......................6... 66-8 
Temperature of escaping gases from boiler (deg, FF... 2 2025.02... eee 594 
Pressure of draft between damper and ash-pit (ins. of water)................0. 0-21 
Percentage ol moistliretin Steam 74.54 cata tect ee ee 0-5 


HorsE-POWER. 


Horse-power developed (item 157345 eee ce forts cas a ese geen ee 63-8 
Builders’ rateds-horsé-power soz dack deus ene < dee ash Wie as et een oe ke 60 
Percentage of builders’ rated horse-power developed...............0 cece ee eees 106 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Them 9 em iB i aie sos oe aoe AIS eamie pee Spent er rad se see 6-93 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11-+Item 3) 8-25 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-34 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(item sh) sitem 8) lois Ooi pala shacasy cage aie ne Pe page ae 9-75 
EFFICIENCY. 

GCaloriherwaluerofedry coal per lba(BUL Ui ee eee 8 ee Ge ee 13480 

Calorific value ofthe combustible perib. (B-1-U.) 2 eee 15120 

Efficiency of boiler (based on combustible consumed) (%)................05. 62-2 

Efficiency of boiler, including grate (based on dry coal) (%)................0. 59-7 
FLuE GASES. 

Dry flue gas per db. carbon (from gas analyses) (1bs.). in.) 4). a eee 22-3 

“ i of combustible consumed (from gas analyses) (Ibs.)........ 20-1 

u é dry coal (from vas analyses) ((ibs)) 2. 2.2. ee ee eee 17-2 

Proportion of heat of fuel in escaping dry flue gases (%).............2-0-0ee- 15-6 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 25. 


Date—June 30, 1908. Trial Number—G.C.T. 45. 


OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Day dull and cloudy, some rain. B.and W. No. 1 working. Blow-off examined and found tight. 


Fire cleaned and made up with No. 25 coal. Pressure, 125 Ibs. 
Tubes cleaned. 
2” fire, nearly half burnt through, much flame. Coal in small lumps, with 


ust. 
Ge er Remarkably little smoke at any time. Sliced fire, but found very little 
clinker. 
Evaporation having fallen, forced draught put on. 
Steam put on to prevent fire clinkering, as clinker was coming through bars a little. 
Fire sliced. Two fairly large hard lumps amounting to 10 lbs. of clinker removed. 
Fire sliced. 14 lbs. of very hard clinker removed. 
Fire cleaned. 116 lbs. of ash and clinker removed. Trouble in slow combustion 
Bue to amount of dirt present which seemed to deaden fire. The clinker is very 
ard. 
Fan on again after cleaning. 
Fire cleaned, as before much dirt, but not as much hard clinker. Total removed 
138 lbs. 
Trial finished. Fire as at beginning. 153 lbs. of ash removed from ash-pit. 


CLINKER AND ASH. 


278 lbs. clinker. 
153 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 45. 


—————— 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 
Start 8.30 a.m. 

we COT ee 137 137 8.40 9-6 10-4 0-2 
Ch so ee oe er 170 307 9.10 10-3 8:7 0-3 
CED as RES 85 392 9.40 8-3 10-6 0-1 
Ue eo ic Sea Sh 81 473 10.10 12-8 6-6 0-0 
Sieh 11: Se ee 199 672 10.40 12-4 6-6 0-1 
ON) Sse Gh Sik ats 132 804 Tivo 14-5 4-5 0-1 
I Al hte Raed id. 179 983 11.40 9-2 10-0 0-2 
PA porate al (Ee Lo 71 1054 TZ att) 10-3 9-7 0-0 
740, Ue et eae B 20 1074 12.45 4.9 14-5 0-0 
Py net ee no ae 114 1188 Tait) 8-3 11-4 0-0 
PALE Sl On ee 122 1310 1.40 10-5 7°4 1-0 
(A bedi ¢ 0g Fee ee 218 1528 2.10 9-5 10-4 0-0 
UC kixe 1 es rene 12s 1651 2.40 8-5 Pls 0-1 
A ARS cS IN gt: 107 1758 3310 8-0 11-9 0-1 
12 LF yt oat a rr re 83 1841 3.40 12-9 6-4 0-2 
Al) as es 8 ee cs) 159 2000 4.10 8-5 11-4 0-0 
VU) Aho a SR eee 197 2197 4.40 9-4 10-4 0-0 
BU eet et a, ete asks 147 2344 5.10 5-6 11-6 0-3 
tee Ba. Se ot 96 2440 5.40 3:5 15-9 0-0 
LR eee as a 207 2647 6.10 7°5 12-4 0-1 

OP eee, As OO 135 ofr 
9-3 10-1 0-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 45. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. wg Ue water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
ap pam ecionnatodied bey 123 81 570 66-5 +05 he = - 30.1.2. eo. 
ADE Ge HIS Lo! 123 81 590 66-5 —-05 | —-30 370 
OO took nr sein AR c 108 81 570 67 —-05 | —-30 465 
shee Link eustszn Ste. 108 81 500 67 —-05 | —-30 455 
pre ea ess oes ooo 23 81 510 67 —-05 | —-30 189-5 
SAS URS ren iret 1238 82 580 67 —-05 |} —-30 340 
ite Ofe Piane Soy 123 83 585 67 +-10} —-30 290 
Deh cet: 123 84 710 67-5 +-13 | —-32 550 
POOL Ala nan! 116 86 680 67-5 +-10| —-31 402 
PAD 2 Re 120 85 720 67-5 +-10] —-31 472 
LUO ey aaa as 123 85 775 67-5 +-10} —-31 509°5 
SUS PAS ter ater 114 85 680 67-5 +-05 | —-30 624-5 
Pear caer ees 111 85 600 67-5 +-10] —-30 494 
ae Oe eee Ree aN 113 85 660 67-5 +-10 | —-30 281-5 
ROU Mee nthe 103 85 580 67-5 +-13 | —-30 488 
SLD: cise sae 118 84 600 67-5 +-10] —-28 321 
Gol br ahi neared ate 114 83 550 67-5 +-10 | —-28 352 
Pa Lorne ae aM 100 85 500 68 —-03 | —-28 263 
Be OU eictr a wate fe 115 84 580 68 —-03 | —-28 254 
jd hah laa eee 123 84 610 68 —-02| —-28 371 
LS KE ihe hoe 123 86 630 68 +-02] —-30 388 
ia,” LR aca emer 118 85 680 68 +-05} —-30 594-5 
ee aceite 123 85 750 68 +:-10] —-30 641-5 
Dal new ety Oo 123 86 825 68 +-05 | —-30 606 
TATED aa het a aE 123 83 670 68 +-02} —-30 511-5 
Tet ER iolce oe Sena a 118 83 685 68 0-0 — -30 490 
ROU rS Sieh ee 114 83 645 68-5 0-0 — -30 528-5 
Dees te ae 113 85 635 68-5 0-0 — +30 438 
ay ak pee nes Ss 119 85 625 68-5 0-0 — -30 428 
gs Se Ree Mt 123 85 780 68+5 +-12} —-30 453-5 
“EAL Ah ae OO Dea 123 85 700 69 +:-16} —-380 693 
Ae ek: ie Bak oe 105 85 750 68-5 +-10} —-30 490 
be Nee ticker: 113 85 850 68-5 +-13| —-382 569 
A AOR Se) hace A be 120 85 800 68-5 +-13} —-32 566 
DSU tiuke eos 115 84 700 68-5 +-08 | —-32 599-5 
SUNDER cart. Gaktecs 93 83 630 68-5 +-10} —-30 554-5 
Dna ias, . ieee 93 83 565 68-5 +:-08 | —-30 395 
ie kA Wn ae 70 84 560 68-5 +-05 | —-28 278-5 
Ge cot ae 105 83 700 68-5 0-0 — -30 279 
RG) ecmen Oe es 98 82 640 68-5 0-0 — -30 440 
OSes el evn ae 86 83 570 68-5 0-0 — -28 644 
1138-2 | 83-9 647 67-9 +-05 } —-30 |18,080-5 net 
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SUMMARY OF OBSERVATIONS. 


Date—June 30, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.30 a.m. Ended—6.33 p.m. Duration—603 mins. 
GENERAL. 

Soe yretnod of stoking eee te ee Hand-spreading on alternate sides 
AS TOUR SESE TC BASEN ars eae) Gal Bet, A SO et a a a eR TURE A Forced 
3. Condition of boiler and date of last cleaning’. ....... Thoroughly cleaned May, 1908 
a EE UISSTO RES ae Re, Rereene | teh, Oy SR RN fy eae Gace ay ie emma ean DEE Tot. gars 
SE SeCACIOOMIO” Atty ch 7... «, eine PRP eee fae het oe 7.30 a.m., 2.30 and 5.30 p.m. 
FUEL. 

Oper Kindsofscoal ae, «2: No. 25—No. 1 or Old mine, H. ey Co., Canmore, Alberta 
7. Analysis of dry coal by weight (%)................. (Net a be hig eG 
pee Celoribcowilue mirdry nal B.D. Uh per lbw. <a $i.3 oor s deck, back e 13210 
ae he re con laawirenon) sie.) Seto. eed. of ote gs. kee ee a 0-8 
oe eyo roost ined (bet) anne sue ee le ole c sg 217 
11. Combustible matter in ash and clinker Nee) eat SS Cee ee tn VN Lan a 40-4 
pie elt obelinkers (ba; vu aw 9 ene ty la BS eee Pg A Oy 278 
ee oc Olraty (De: )ie ween Get ANS She ed PPPs ouk LB ti karen) Ceci hen ee A 153 


AIR AND FivuE Gas. 


ie eee eplescurerunder fire (inches of water) 1. 02. 6o.4 0. . ess cee sk +0-05 
15. above fire s TN One Aa Ake ae Ae Oe a gh RO a —0-20 
16. $5 at damper a Fi TS pe aL a RA SS Bie iy Soe teeta —0-30 
Peer eri nredariper Gpenine isso vk twas el iia, oo ER (tie Rn gi es Full 
Bae Lenperaiute. of air im boilen Howse (eR au) cee be UT Sues hue! © 83-9 
Peewee MaeeteTe ers paren (Ch J ayienus Wenn. pilates L Canad lobe A bral hvala e mega 647 


20. Analysis of dry flue gas by volume (%)..CO2=9-3, O2=10-1, CO=0-1, N=80-5 


WATER AND STEAM. 


pmucmiperature of feedwater (OF. 11s anaheee. 2. B8e ey i 67-9 
22. Total weight of feed water corrected for difference of level Te. as ok hina © 18080 
Pose Gbet levelin caves nt stareinches) Wires i ONS ott ee tee Dae + 
ese oer levelin- Sauge atsfinish: (iiches) tyes... oe oe. Ot 45% 
25. Correction for difference of level, included above MLD Gy }nieee Gast nee or earner ee — 30 
26. Oieam pressure by..gauge: (bs. per.sq. IN.) soos. hoe. cele ese ees cc 113-2 
Wemee or elemreating (inches). tla kee ts. cB aad Ge bm te 29-75 
28. Pressure in steam calorimeter by gauge (lbs. per PUG ANT: Feo i tre By ead pak ee 14-9 
2), « Lemperature in team ealorimeter CF... 0... . 5 cece eee cet nccncncwlwl. 291-8 
Notes. 


This coal was remarkably good from the point of view of smokeless combustion. However, it gave much 
trouble in attempting to keep up the normal rate of evaporation with natural draught only; this was largely 
due to an amount of dirt which did not find its way through the bars. At the first cleaning the clinker removed 
was very hard, but after putting steam on, the final clinker removed was soft. This coal could be used with a 
shaking grate if steam were turned under the bars. Forced draught was necessary to keep up the required 
rate of evaporation. Fire sliced 9.45, 10.35, and 11.45. Weather dull and cloudy, some rain. 

Fixed earbon.....:.... 70°5 
Proximate analysis of dry coal by weight % ee IACtCIe ween oc z a 
BI Yohaerochic sere wh erkcne : 


feat 


rs ee 
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SUMMARY OF RESULTS. 


Made on B and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 25. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29: 69. At finish—29- 82. Mean—29: 75. 
ToTAL QUANTITIES. 
Date of brig fess eds ele leas eae eas te eetig nat ioe ee Se nate ae 30/6/08 
Duration of trial (hours). case quar Pee eee ee a toe. 2 eae maleate ret came 10-05 
Weight of cosl'as fred dibs.) <5): een sebak oc ee pe ee ae ee 2460 
Percentage of moisture in coal as fired (%)...........-.5 + tea peed se es wee 0-8 
Total weight of dryicoal fired (bs: )sesue ae he ey a oats ee eet ere 2755 
(otal sash ‘and refuse-(ibs)) oi 7 sc neosee ce itees wie ae pees ee eae ee ee 431 
Percentage of ash and refuse in dry coal (%) (a) from analyses 20-65; (b) weighed.15-6 
Total weight of combustible consumed from analyses (lbs.)............+++.++: 2186 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 18080 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (bs.)) i.oa bees eee oe ae ee 18020 
Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 21480 
HourLy QUANTITIES. 
Dry coal fired pershour Gheocv2ac cle ou mata eee Gee een eee 274 
Dry coal per square foot of grate surface per hour (Ibs.).............---.002 16-4 
Water evaporated per hour corrected for quality of steam (Ibs.)........... 1800-00 
Equivalent evaporation per hour from and at 212° F. (Ibs.)............... 2137-0 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heatine surfacetibss)s ye... ee oe ee es eee ee ee een 3-34 
AVERAGE PRESSURES, TEMPERATURES, Etc. 
team pressure by gauge (bs. /'sq:10.) 2.8 oo. hs nema orisr ie eee ee 11322 
Temperature of feed water entering boiler (deg. F.)........ 0.24. e eee cece ee 67-9 
Temperature of escaping gases from’boiler (deg. I.) 239 yer eee 647 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-35 
Percentage of moisture.in steam. 250 1s Se at ge ee ane eer tee 0-4 


HorsE-POWER. 


Horge-power developed (Item®16 +345) s... 4.0.5.5 s. sudin deals tne eee 61-9 
Builders’ arated. horse-power 7, vette ee ao carn gees Re a Pee eee eee re 60 
Percentage of builders’ rated horse-power developed.................0e ee eeees 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Ttean: 9 Them Shei taste piattats arabe te alah tale atetats ale ds See beg an Oe ect eee eee 6-51 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11~+Item 3) 7-74 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-80 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Iter be Ttems yee se 5 ee ante ie aa ete rcs a ee 9-82 
EFFICIENCY. 

iSalorific value.olary.coal Derdbie( Bl. Us) cise Rite case oeteyaed a ele er 13210 

Galorific value of the‘combustible per! lb.(B. TU ee ee 15060 

Efficiency of boiler (based on combustible consumed) (%)................44- 63-0 

Efficiency of boiler, including grate (based on dry coal) (%).................. 57-0 


FLUE GASES. 


Dry flue gas per lb. carbon (from gas analyses) (Ibs.)......................8- 26: 
2 A, of combustible consumed (from gas analyses) (Ibs.)........ 2 

6c (6 1 

2 


dry'coal (from gas-analysés) (baiji cae gator ae eee 
Proportion of heat of fuel in escaping dry flue gases (%) 


ag) wo eye Ke oO) a eM Gaye cen ey Ween) (else ale 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 225. 


Date—July 10, 1908. 


Trial Number—G.C.T, 49. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Day fine and clear. B. and W. No. 1 boiler working. 
Time. 
7.30 Fire cleaned and made up with coal No. 225 washed. 
* 7.45 Tubes blown. 
9.00 ‘Trial started. Fire 2” thick, well burnt through in front; and fairly well so behind. 
10.5 Not obtaining sufficient evaporation, found thin clinker forming on slicing. Put 
steam on under the bars. 
10.40 Sliced fee removing some clinker. 14 Ibs. in all removed. Fire kept from 3” to 
4” thick. 
10.50 Fan on, fire built up thicker. 
12.15 Fire about 8” at front and 10” at back. Coal smokeless and does not cake. 

2.00 Slice bar run through fire, no hard clinker, nothing removed. 

5.30 ire cleaned. There was practically no clinker, but a soft dirt which was easily 
removed. This was probably due to the steam under the bars. 124 lbs. 
removed. 

6.53 Fan stopped. 

7.00 Trial finished. Fire as at start. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
| flue 
During Total. gases. CO. Or | CO 
interval. 
Start 9.00 a.m. 

ROR cP RO Ie ae Pals ® | 81 81 9.00 9-1 11-0 0-0 
STA eG aia. hoe es 134 215 9.30 10-4 8-6 0-1 
ROS ae ye pee le 86 301 10.00 9-2 10-5 0-0 
LUDA nee ee ee 141 44] 10.30 8-1 12-0 0-0 
Pie Roe mie 2 310 CEM £200 10-4 8-5 0-0 
BINS a NO LT 922 ou 11-2 7-4 0-2 
Det rte eis ee eg tan 131 1053 12.00 10-6 9-3 -0O-1 
Dee are os lhe 124 Livy 12.30 11-2 6-9 0-2 
PED, Ses ee a 118 1295 1.00 9-8 10-1 0-2 
Sok Ss eh ee We 73 1368 t30 7:5 12-7 0-1 
(33 fy CE! oe aa 140 1508 2.00 7:5 12-4 0-0 
01S) en Cea are 136 1644 2 oO) 11-0 8-2 0-3 
2 ee ih a an 48 1692 3.00 9-8 10-4 0-1 
ee te Be he iter cate ois 100 1792 3,30 6-0 14-2 0-1 
5, a, ae ae 102 1894 4.00 10-0 10-3 0-1 
| Bees ha ME ee IRE In et 15¢ 2044 4.30 10-4 7-8 0-8 
| DUO mere eit St cians 93 2137 5.00 8-5 11-5 0-2 
| OA age ee eee 72 2209 5.30 i-3 13-4 0-0 
| Ly uy, Oe 137 2346 6.00 8-4 10-9 0-2 
EUs <3 SR ge 61 2407 6.30 6-3 13-9 0-0 

Se I a oe 83 2490 
FORAY 2 oA Os igen 25 2515 9-1 10-5 0-1 


CLINKER AND ASH. 


138 Ibs. clinker. 
76 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 49. 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 49. 


Steam 
pressure 
gauge. 


Time. 


Ibs. 
per 
sq. in. 


111 
105 
103 
108 
113 
113 
122 
121 
123 
114 
111 
113 
115 
108 
100 
111 
117 
118 
120 
113 


112-5 


Temperatures 

SES 
Flue 

Boiler | gases at| Feed 

room. |entrance| Water. 

to flue. 

430 7 
475 71 
510 70-5 
500 70-5 
490 70-5 
535 70-5 
500 70-5 
480 70-5 
550 70-5 
670 na 
680 71 
690 71 
590 70-5 
575 70-5 
580 70-5 
570 70-5 
560 70-5 
540 70-5 
540 ep 
510 vi 
530 Zhe 
545 (PE 
620 LL 
625 7135 
585 71-5 
575 715 
610 71-5 
570 71-5 
590 71-5 
590 71-5 
635 71-5 
560 1-5 
570 re Gs 
570 71-5 
500 71-5 
450 1135 
500 71-5 
550 71-5 
500 71-5 
590 71-5 
465 Faux 

86-4 554 71-1 


Draft pressures, 


inches of Water 
water. apparently 
evaporated 
in 
At interval. 
In entrance Ibs. 
ash-pit. | to flue. 
— -Q2 OS] ee 
—-02} —-30 260 
—:02; —-30 383-5 
—-02|} —-30 373 
—-02] —-30 352 
—-02|} —-30 410 
—-02} —-30 343 
—-02} —-30 293 
+-20); —-80 364 
+-15 | —-27 691-5 
+-20 | —-29 523-5 
+.-2 — -29 654 
+-10 — -28 517 
+-10 — +206 553 
+30 |  —-26 553 
+-28 | —-26 427 
+-15 |] —-26 468 
+: 16 — 26 510-5 
“20 —-26 414 
+-22 | —-26 562-5 
+:-26 | —-26 333-5 
+-26 | —-26 417-5 
+-50| —-32 544 
+:42} —-30 514-5 
+:30 | —-380 702 
+-30 |] —-28 423 
+:-45} —-30 474-5 
+:50} —-28 501-5 
+:48 | —-28 A774 
+-45 | —-28 514-5 
+-55 | —-28 412 
+-30; —-28 572 
+:-40; —-28 504 
+-18 | —-28 446 
+:30 | —-28 443-5 
+:40 | —-25 226-5 
+:30} —-26 276 
+:30 | —-28 330 
+-12] —-26 455-5 
+:40} —-26 291-5 
+:20 | —-25 413-5 
+-23 | —-28 | 17,922 net 
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SUMMARY OF OBSERVATIONS. 


Date—June 10, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—9.00 a.m. Ended—7.00 p.m. Duration—600 mins. 
GENERAL. 
Wie Oct SO pence Mis Oa, ete s oiled otek e 4 Hand-spreading on alternate sides 
PST Er Nee) Coby, OE 7 Le, pat aay Le Se NOR Gaee R UN Sri Beice RW NGS aaa RSE arg Forced 
Condition of boiler and date of last cleaning ee Thoroughly cleaned May, 1908 
ee ead as ew tamed ec eae PRM ALD Medes cobk SSAA Slee ail seb eel eg 7.45 a.m. 
BOE ee eNOS eda NS Lcd ART oe RRC sO hued MR ELieee eS, 1 2o01aai, go 450 7 OT 
FUEL. 
POOL OU COMME Id. .cia nies No. 225.—No.1 or Old mine, H. McNeil Co., Canmore, Alta. 
: é C =| ie 2 = 4 . 1 — . 

DBnalvels Of. dry-coal by weight (%) . 0020s. but. da en — Oey ve ney 4, Nee a ‘ 
Pea redeem tie Ory COA is LeU per: 1D fate ire yee wets Boece Ree oe candies 14400 
RY ree Oem EC OA CAG CCUM ©) otters A ei, GBs ovat on iad acai doa,6) vA Wogrtee sods Gaston 4-3 
Weer mOMmeoalenret (LUG) ) i, wien OMe! ee cin se sana a oa ob aimee cos 2515 
Son pustibie matter in ash and elinker (95) 6.600. ig Gi oat de ae aed. 50-2 
VG ELL GL CLAAWOT (10,0 reat tut let em De eRTN, enh Sa Ou haga Ba SRE AR 138 
UV EUSTL UE OL DUEL MAOH: Jeti hy eet Cavan WL OMB 7p ors hep trl one alate Sa Se eet! te 76 


AiR AND FLUE Gas. 


Air pressure under fire (inches of water) en a LCE): tires ay tanya yt Ae eee +0-23 
PEO Colle men Meera Hae OUT ec ole es Wakes confer & Agi de AO —0O-21 

. at damper it PMA SS Ars cite 9) Sar PRY Pak cae EONS ABE IM AES —0-28 
Ae URGE MIDI VET OUCDIN ES 2.0, eee: G Elvirn eee hatte hs catade nek Bee aah Ae Full 
em persidire of arin boiler houses Pals cba Ma eoee ule aE aN hy. 86-4 
lon SOIL A LUDO RL Ole rea. cece a eek yn ete) NO ee nee YN GE aly BAO y= Ua 554 


Analysis of dry flue gas by volume (%)..CO.=9-1, O2=10-5, CO=0-1, N=80-3 


WATER AND STEAM. 


peemiearurure. ou 1eQdewater: (NI) 4 iy). 08s cb wkdicion ernie eee ee Moa hi eee URL Maes Ls 1 
Total weight. of feed water, corrected for difference of level (Ibs.).............. 17922 
Water level in gauge at start bata) Reerch Rea NO le re ets ae cs aN Oar ENR oC TTD ENGL 43 
Wy ce mleV CHINPO AIP CrACPEnion AiGHes Partita Pe on hoa. ea > pecs A ele ease wean Ob eee 42 
Pree Ons seerelicer dire vel: (dGi hy mounts: 0 gated cus ose er odin as AW Se Wi canine ae 0 
reat pressure py gauge (lbs) per BO.) > cus cere hes ae oMeain Sie bk pee « 112-5 
Pavers ee rerca re CUE nem oUt tol mAN hha ara G8 le a 29-77 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)...............0..000- 15-0 
am ere Ope aasteni tec Oriniecery (ody) ute a rg eee i. giclee Shcchuck's ca che Be 290-6 
Notes. 


This coal burnt in thick bed 8” to 10” with forced draught, much dirt formed in fire, which could be 


removed in a shaking grate provided steam jet were used. Coal does not coke. Steam was found beneficial 
in rendering the clinker softer and more easily removed. Sliced 10.05, 10.40, 2.00. Weather fine and clear. 


[Pisce CaLDOMe peskis cle oe 77°9 
Proximate analysis of dry coal by weight % haga iNT UAND Boia See AA Gie2 
F j 


fon 


Se Ghee hae ee 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—Coal No. 225. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.8.M.E.) 


Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 86. At finish—29 - 68. Mean—29-77. 
TOTAL QUANTITIES. 
Date Gf trial ele Lee ake ocs,4 od Whee ate eee com nls bone race eo ate ea 10/6/08 
Duration. of trial (hours asks vce wc ed aislaves WE ep ce cree 10-00 
Weight of coal ‘as fired (lbs:),. «2c hitiee aR. BAe eee i eee eee ne Zain 
Pereentage of moisture in coal_as fired (9%). ........ 58. oe jee = ie 4°3 
Totalaweight of dry.coal fired (bs. ss i202.c 0, wae cece atte heeoet ck depen ee ae 2407 
Totaliash andirefuse bs. yee ss tak osc ects aes oe alee 214 
Percentage of ash and refuse in dry coal (%) (a) from analyses 11-85; (b) weighed .8-9 
Total weight of combustible consumed, from analyses (Ibs.).................. 2121 


Total weight of water fed to the boiler, corrected for difference of level (lbs.). ..17922 
Equivalent water evaporated into dry steam from actual feed water tempera- 


ture and boiler pressure (fbs.) 2c 22 ci eee re ee 17850 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21220 
HouRLY QUANTITIES. 

Dry .coal. fired-per hottr(1b8.) 20h. eels ese te ee Re ee 240-7 
Dry coal per square foot of grate surface per hour (Ibs.)...............+.-.:.- 14:3 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1785 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2122 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating ‘surface: (bs. ):27. nde ie ae ie ee, ee 3 3 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (bs. 7 aq: il.) jo. eee 2: Se ee ee ee 112-5 @ 
Temperature of feed water entering boiler (deg. F.)....................0000. 71-19 
Temperature of escaping gases from boiler (deg. F.)so 2.02. sn... ses bees es 554 7 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-51 @ 
Percentage-ol moisture:in steam t4., (25% i ae el” eae cle poy, iene nr 0-5 


HorsE-POWER. 


Horse-power developed) (tem 15-343)... 7e008 2.) Gace oak nme 2 ee eee ee 61-5 
Builders’ rated ‘horse-power: i) ge hiss ood eee a cet fee ke eee 60: 
Percentage of builders’ rated horse-power developed.............-....000 eee. 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Them:9:=Bhemio)e oe See Se ee ee ea ee ee 7-138 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 8-44 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-82 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


Chem bl S23 GeQiS) oe oveerk 4 GSE Maen iio els eee eae eine 10-0 
EFFICIENCY. 
Calorific:valuetol dry coal-per Tb. (Bil. ieee Six ee oe eres te eee 14400: 
Calortiice value of the'combustible péerib: (Bl Wy eee ae eee 15310 
Efficiency of boiler (based on combustible consumed) (%)............-..008- 63-1 
Efficiency of boiler, including grate (based on dry coal) (%).................. 59-2 
FLUE GASES. 
Dry flue gasiper [by-carbon (from;gas analyses) (lbs.) eck 02, oe ee eee 27° 
oF ce of combustible consumed (from gas analyses) (lbs.)........ 26: 
4 cry. coal (from ‘gas ¢nalyses) (1bs.).0 ree aa ee cee 23- 
Proportion of heat of fuel in escaping dry flue gases (%)..............1...... 17- 


GRAPHIC RECORD OF BOILER TRIAL. 


CCRCICCEP RECEP AHH SSE HEH 
SeEEY SeecrgeScene Nant mee aaeeeeceel 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 23M. 


Date—July 3, 1908. Trial number—G.C.T. 46. 
OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 
ae Weather cloudy and inclined to rain. B. and W. No. 1 boiler working. Blow-off examined and found 
ight. 

_ Time. 

_ 7.40 Fire cleaned and made up with No. 23 M coal. 80 lbs. pressure. 

8.40 Started trial fire. Even 27", half burnt through. Coal crushed to small size— 

pea and buckwheat mixed. 
9.15 Fan put on. Fire getting dirty and layer of clinker forming. 
_ 9.30 Fire burning slowly, kept about 3” thick. Sliced, but found little clinker. 
| Fire very dirty. 
9.45 Building fire up to greater thickness. 
10.40 Tire 8” thick, much dirt in bottom of it. 
12.40 Cleaned fire. 114 lbs. of clinker removed, actually containing mostly dirt with 
some soft clinker, all easily removed. Would be suitable for shaking grates. 
Fan shut off during cleaning. 

2.55 Sliced fire. Weight of clinker removed 22 Ibs. This coal seems to burn principally 
along the front and sides, in other places over the body of the fire a dark, reddish 
glow seems to prevail, underneath this layer the fuel is incandescent, 

4.10 Much ash forms at front of fire—removed 39 Ibs. of this. 

5.40 Fire cleaned, as before clinker very soft—1387 lbs. removed. 

6.40 Finished. Fire as at start. 80 Ibs. ash removed from ash-pit. 

CLINKER AND ASH. 
312 Ibs. clinker. 
80 lbs. ash. 
RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 46. 
Weight of coal Time {Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COs | Or | co) 
interval. 
Start 8.40 a.m. 
SURED. 2h. Sea a ae 130 130 8.50 9-3 9-6 0-5 
SN Srey I a eRe 178 308 9.15 6-5 13-2 0-0 
CU? i Fe aaa 852 660 9.50 13-5 5-1 0-3 
LE eels 2 en 212 872 10.20 1i-8 0:4 G5 
Be ae lt oe ee ue et evhics cow ks 114 984 10.50 8-1 11-9 0-0 
Mp6 Ce oe ha 5 5 2 'o- stone 142 1126 11.20 10-0 8-5 0-3 
eG eee lien nme 195 1321 11.50 10-0 9.4 0-0 
Tal Ug Aaalie 10 ae As eae 100 1421 12.20 7-0 13-2 0-0 

LD pre Sa ee oe ae a VE! 1494 12555 6-6 12-7 0-0 

LL Cate a ee 80 1574 1.39 11-3 7-2 0-0 

Nips AS oe ae 180 1754 2.00 9-7 9-7 0-0 

Zk a a a 100 1854 2.30 8-5 1-2 0-0 

ES wok ie oe. arr 82 1936 3.05 9-7 10-2 0-1 

MM Oe eae ty. « ra: 2s, 93 2029 3.30 1t.3 7-5 0-0 

OE ORS lees ee 117 2146 4.00 9-6 10-4 0-0 

MS 66 2212 4.25 8-5 11-9 0-0 

| SI a eM. oak y 31 2243 5.00 5:7 14-7 0-0 

eee a oe ne 76 2319 5.30 4-5 16-1 0-0 

EES ae Canes ea 85 2404 6.00 4.9 15-3 0-2 

By, PPR as... 52 2456 6.30 6-3 14-2 0-0 
i EEN aes a a fi 2530 eee eS 

. 8-6 10-9 0-1 
a te Beh ond 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 46. 


OOOonw»o PLP PRPWWWWNNNNRRR Ee 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Senie water. apparently 
evaporated 
Time. ea! 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. In room. |entrance| Water. | ash-pit. | to flue. 
to flue. 

Pere. 108 85 450 69 —-01 =i: 201) ad, Eee 
PA Nel. Mask, 3 112 87 500 69 —-01 — -30 350 
Age es aes 114 88 470 69 —-01 —-30 332-5 
eA metdan othr 107 88 460 69-5 +-02} —-30 276 
A Rey ey ee 118 89 530 69-5 +-14 |} —-30 290 
Pos ts So ceed 118 88 860 69-5 +-70| —-30 442 
A vege Reon Aithe 116 88 765 69-5 +-50] —-30 591 
TRAE oad se 112 89 740 69-5 +-45 |} —-30 574 
At Tatas 8; 113 87 630 69-5 +-40| —-3 525 
ieteah eat, Wee 113 88 555 69-5 +-30} —-30 474-5 
A ELD, Satin aE: 108 88 550 69-5 +-30} —-3 461 
ARES RRS 114 87 530 69-5 +-30} —-30 365 
Wit olen a Uae s 113 87 580 69-5 +-50} —-8 352 
PEt race a: 113 87 650 69-5 +-72} —-30 492 
yey ae Varn ee 107 87 630 69-5 +:-65 |} —-3 496 
RON ai ty Sar Te 110 85 540 69-5 +-60} —-30 391 
Ls ee 110 85 500 70 +-60} —-30 248 
By th Oe ee 110 91 440 70 +-70 |} —-28 122 
RP a aC 112 87 480 70 +-60} —-28 200 
car aMNts laut oo 102 87 580 70 +-90} —-30 453-5 
BSE NE NEE A ee 122 89 620 70-5 | +1-00} —-30 441 
psimere yd ER ae ae 123 87 650 70-5 | +1-00] —-3 583 
PeAROe cere 115 89 540 70-5 +-50 |] —-28 410 
ee ao ree 111 91 550 70 +-50} —-30 456-5 
Puggle mewn te 108 88 510 70 +:-50 |; —-28 361-5 
ho) epee ta 103 88 535 70 +-52|} —-28 300-5 
A a Meee RG bit 89 615 70-5 | +1-00} —-28 353 
BE Ming cart Be 116 88 700 70-5 +-90}] —-30 474-5 
ee Ape Oe ae 122 89 650 70-5 +-72} —-30 533 
Ss 7 115 90 700 70-5 +-75 | —-28 563-5 
Aes foe ik 108 91 550 70-5 +-52]} —-28 475 
Fy arog eat 118 93 615 71 +-75 | —-27 282-5 
Pere eek ah ic ae 103 90 555 71 +-55 | —-25 501 
Rh oe tea 112 89 600 71 +-70 |} —-26 373 
oe He a ans FN 118 87 580 71 +-90 | —-28 345 
a be ERA H 120 89 600 71 +-70} —-26 392 
eee neal: 106 87 500 71 +-75 | —-26 302-5 
Sy a et 88 93 450 ral +1-00 | —-24 182-5 
siekde ey aesa a 78 87 490 71 +-80} —-24 224 
Site, einer ae 103 87 600 71 +:-80 | —-25 210 
Re NTIS LOD = 111 85 525 w} +-80} —-25 410 

110-3 | 88-0 aro 70-1 +-58 | —-29 | 15,609 
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SUMMARY OF OBSERVATIONS. 


Date—July 3, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.40 p.m. Duration—600 mins. 
GENERAL. 

MPA COOC OLS VOIDS Nansar ct age cote Choco hle te wae 4 Hand-spreading on alternate sides 

4 ibbue BE RN ge gs Se. Scr a Rak tn i ie Lag acre Sn ae ean i AP Forced 

3. Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
oe evects oy payers MACE Bas 2 UNE acs ecb toe ie ng EA Oe at ec RA 7.30 a.m, 
“dn hig USS Ua le DS BS eae Re a RPO) ch PU . 7.40 a.m., 12.40 and 5.40 p.m. 

FUEL, 
6. Kind of coal. at ean ..No. 23 M.—Bankhead Colliery, Alberta 
0- 

7. Analysis of ee ent ie wane (%) Maes LU cae eka Ne ay oO eS on 

Pee 2LOlne yEaue OL. ary coal Bi EUs per Ibe 0. bo el eas Pe Se 13080 

ME Olea COUR Se TOC Stn ie a, tree en ss wa Cade eet bab alte 0-6 
mm) Cre tOueeCal fired 1D.) 1. eA Re inn ake MES WAR aie whine sins tee dodielgive oti deeds 2530 
11. Combustible matter in ash and clinker AA at esata es BAWD yc O Pe ng S ph NOL 42-1 
 MALGNGR ess Tove con CEN TEZEy aN ac Ta Saale LOSE OF AU aan ree Gr ee ea MeL 312 
13. Weight Fees Sd ay a CRN Ine eR ne Met en Sea Uy CAL, as slay ss oA goa ae: Ug 80 

AIR AND FLUE Gas. 

14. Air pressure under fire (inches of water) ERE hth Ra PTS TNR a ON Pee PI | +0-58 
PD. OV Crt (aren | eee Cr PA cRee Ar RDS Sh Orem Oe od! EU Merete —0-23 
m6. : at damper “ oe MEN ore ee te eee ore rer ee —0-29 
MemeE AT OUN A Ols Camper cODeNINe”. ah) endive. ecient MNAMNs See RIG fh oet bo oak eee Full 
moun eriperature of air in-boiler house €'B.) oa. ons a hes BAR back De Koy dag eeeeh. 88 
ME enue (erailyree (ss eeane, Ae Ow tle uss Seen ieyy 3a) SACs $s BOTS 575 


20. Analysis of dry flue gas by volume (%)..CO2=8-6, O:=10-9, CO=0-1, N=80-4 


WATER AND STEAM. 


Mer Denipernture of feedrwater (CR) i. .rpudearadsaatea ee aren. oaks. wey 70-1 


22. Total weight of feed water, corrected for difference of level (Ibs.).............. 15609 

23. Water level in gauge at start PREV GlatccO Rete Rage eT, sat raGe te Maes Remar Ry rd 4°77 2 

rey ater level in. gauge at finish (Gmehes)s Jeeves ok Als ec eee ese ee ued bis 

e290. Correction for difference of level, included above (Ibs.)... 00... 0... echo meee 150 

mmuotcain pressure by gauce (lbs: per Sq. I.) o. o. c ee os wean foe bn eles nate anaes 110-3 
Sem Dro metcrir earning. (WnCkes) Po... kis ki. | Be Sek! ot ses shies aupigl> wha Gicue-s. astnme 6 Spud, anteds 29-97 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. in.).................008. 14-5 
29. ‘Temperature m. steam- calorimeter (CF .). 0. 0.6... ce ewe ne ee eee Oe YS 291-2 

Notes. 


This coal would be very suitable for a shaking grate. More dirt than clinker seems to form, which tends 
to deaden the fire. This dirt could be very easily removed by a shaking grate. Burnt coal in a thick bed 
with forced draught. It appeared to burn chiefly at the dead plate and along the edges of the grate ; the rest 
being a dull red hue. Clinker very soft and easily removed. Nosmoke. Sliced fire 9.30 and 2.55. ‘Weather 
cloudy and inclined to rain. 


—t 


See pele eS 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 23 M. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. — 
Superheating Surface (sq. ft.)—Nil. ze 
Barometer at start—30-01. At finish—29-93. Mean—29-97. @ 
TOTAL QUANTITIES. : 
Date of trial san. 5 aoe tie son See Oe ee cera ee 3/7/08 
Duration of trial (hors) at oss a ete de a ee ee 10-00 @ 
Weight of coal'‘as fired (lbs). 52 as ee ee 2530 
Percentage-oi moisture in’ coal’ as fireds( 7) eee eee ee 0-6 
Total -weight'of dry coal fired (Ibs.) sven. 2 eee ee ee eee 2515 
Total ash“and refuse{ibs)) 2 sce se ces aie aa ee ee i vaeee 392 
Percentage of ash and refuse in dry coal (%) (a) from analyses 24:4; (b) weighed 15-6 
Total weight of combustible consumed, from analyses (Ibs.)................--- 1894 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.) .. . 1560 
Equivalent water evaporated into dry steam from actual feed water 


Lemperature:and boiler: pressure’ (lbe.) 7! oe. 7 ee ee ee ee 15560 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)......18500 
HourRLyY QUANTITIES. 

Dry coal fired:per-hour (1bs.). 0 ¢) eae ee 251-0 
Dry coal per square foot of grate surface per hour (Ibs.)...............2.ee0- 15-0 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1556 
Equivalent evaporation per hour from and at 212° F. (Ibs.)................2 1850 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surface (ibs:).. > cob ee sleee ee) ee es ne ee 2-90 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam ‘pressure by gauge: (lbs. 9/ sq. anaes hoc ene ee eee 110-3 
Temperature of feed water entering boiler (deg. F.).............000c cee eeees 70-1 
Temperature of escaping gases from boiler (deg. F.)...........-00ecccceecceees 575 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-87 
Percentage of moisttre'in steam? v0 cw ie ee eee ee 0-5 


Horse-PoweEnr. 


Horse-power developed (Item: 15=3423)a.-.4 am .5.46s 0 ee 53-6 
Builders’ irated horse-power 2s; «Js. se neice wade, Pe See 60 
Percentage of builders’ rated horse-power developed..................-00eee 89-3 


Economic REsuULTs. 


Water apparently evaporated under actual conditions per lb. coal as fired 
(Itenr'9 +ltem@ yi AeA ee oe oe 6-17 


(Ttem 1) -htem 8) ) 020055 Oe 9-77 
EFFICIENCY. 
Caloric value.olrary coal per lb, (Bs ile oan. wink Se eee ee ae 13080 
Calorific value of the combustible per Ib. (B.T.U.)......... 0.00 ccccceccccces 15230 
Efficiency of boiler (based on combustible consumed) (%)..............2200. 61-9 — 
Efficiency of boiler, including grate (based on dry coal) (%)............0e000- 54-4 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)............00ccceeeecee 28-6 
Hy of combustible consumed (from gas analyses) (Ibs.)........ 28-9 
. # dry coal as fired (from gas analyses) (Ibs.) ............... 21-9 
Proportion of heat of fuel in escaping dry flue gases (%)........0000--ccceeee 19-6 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 223 M, 
Date—July 6, 1908. Trial Number—G.C.T 47. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 
Day bright and fine. B. and W. No. 1 working. Blow-off examined and found tight. 


.30 Tubes cleaned. 

.45 Fire cleaned and made up with coal No. 223 M. Pressure, 125 lbs. gauge. 
.40 Started trial. Fire 2” thick, half burnt through. 

.C5 Startedfan. Draught seems to penetrate near edges of grate, as with the unwashed 


coal. Building up fire. 


-40 Fire much better than for unwashed, with forced draught. Air getting through 


more evenly. Keeping fire about 6” to 8”. Coal practically smokeless. 


-40 A pile of dirt formed at front end of fire, rendering observation of fire difficult. 
Removed 56 lbs. of dirt from the front of the fire. It was soft and easily 


removed. 


20 Fire about 9” to 10” thick; most of coal seems to be burnt on or near to the dead 


plate. 


45 Fire cleaned. Mostly soft clinker and dirt which was easily removed. Total 


clinker and dirt removed at 5.45, 138 lbs. 


.385 Fan stopped. 
.40 Stopped trial. Fire as at start. 42 Ibs. ash removed from ash-pit. 


- CLINKER AND ASH. 


194 lbs. clinker. 
42 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 47. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO: Oz CO 
interval. 
Start 8.40 a.m. 

LYST Pesos, Wig ett SA are aa 116 116 8.45 fe 11-4 0-0 
Become oy ec ee 204 320 9.15 9-7 9-3 0-5 
OS See ore Rhee 145 465 9.45 12-8 6-1 0-5 
BU) emma Leer ecw 152 617 10.15 11-8 7:8 0-0 
SS eR © cee 161 778 10.45 10-1 9-2 0-1 
AN AN nes Pp ere 85 863 11.15 10-1 8-1 1-2 
BD. ee Pe oy hh 249 1112 11.45 11-1 6-4 1-0 
RD Maretes on Ce ee 114 1226 L2xES 11-0 7:6 0-2 
VE ED Dee. ees 166 1392 12.45 11-0 7°5 0:3 
UT oS Ba Satan ee eae 167 1559 1.15 11-5 8-0 0-0 
CU Sars lt tS 35 1594 1345 9-2 10-4 0-0 
fie os oa, oe 114 1708 ELS 9-0 10-8 0-1 
OO ewe tage Pigs eee 115 1823 2.45 5:8 14-4 0-1 
I WM eco: 83 1906 3.15 10-5 8-6 0-0 
mars Pes kg 72 1978 3.45 10-5 10-0 0-0 
oT) ety ae tt a a 106 2084. 4.15 10-1 10-0 0-3 
errs Se. 133 2217 4.45 6-5 13-9 0-0 
Bee ot ee we (i: 2294 5.15 7:9 12-5 0-0 
BE) MRIS aes Pk, whe ae ay 2351 5.55 6-0 14-2 0-0 
ALLE Soh ree ie 104 2455 6.15 6-0 14-0 0-1 

«LU Mp Re eee ne Nt Re 80 2535 
9-5 10-0 0-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 47. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. mga ue water. apparently 
evaporated 
Time. . ile 
Ibs. Ilue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
PLO oe. Sains paetaat ee 118 86 430 68-5 —-Ql mote Ov bites bE Marien «cane 
LEH Pee ee ore 116 85 425 68-5 —-Ql —-29 220 
QA ee day Ag We aac 106 87 425 68-5 +-10 — +25 313 
OR2D See a eae 123 88 640 68-5 + -40 —-26 203 
DAO ee ie tee eames 121 88 720 69 +:40 — +28 580 
DOOR ore ees 123 89 680 69 +:40 — +26 480 
LOR TO UE els tear 123 88 640 69 +-42 — -26 573-5 
LOR ZO ese oid esha 102 88 550 69-5 +-30 —:25 516 
HOSA Matera Meco: 118 88 500 69-5 +:32 —-25 293 
LPR OMG ae eaten oe 123 89 575 69-5 +-52 —-25 413-5 
BES L Oreos ri, fof 115 89 570 69-5 +:52 —-25 534 
LGW eA eee err 121 89 640 69-5 +-70 — -26 44] 
1B PAC WUE aS Arh acest 122 89 690 70 +-75 — -26 550-5 
tT DS aco ee area 107 88 640 70 +-72 — -26 A74-5 
LR) eek Silas ta eee ieah 87 650 70 +-72 — -25 544 
1 Oe s fk acetate 110 87 610 70 +-70 —-25 439-5 
| je 8 Te a a aa P21 87 640 70 +-72 —-25 450-5 
D2OS Oasis pee ok 113 87 620 70 +-75 —-25 538-5 
dL SLO en et Ay ie WB) 88 600 69-5 +-72 —-25 562 
i as ad ele ele mate 113 87 590 69-5 +-72| —-25 393 
LAO Supe ene 113 89 610 70 +-70 —-25 462 
Lied Deeb ater derrin 118 88 585 70-5 +-70 — -24 366 
nk eee ater cer 118 88 600 70-5 + -70 —-24 459 
ERAS eet oe) Beet epee 112 88 590 70-5 +.-74 — -24 453-5 
oa WEN iit Ta Were 104 88 550 rel +-68 —-24 482-5 
DiaeyO Ty taiic. Wa Cer sate 103 89 560 71 +.72 —-25 352-5 
pea UNS her eter 110 89 560 71-5 +-68 —-2 331-5 
Se 5a eee Ore ety Se 115 89 670 71:5 +1-00 — -26 470-5 
Se MUER es 1 ARS 121 89 675 71-5 +.-90 —-28 751 
DMO aes UE hike ote sect 123 89 690 71-5 +.82 — -28 483 
rok) 4 2. Rae tue Be a 121 89 650 71-5 +-80 —-27 553 
BDO eo Oe chee eh 118 89 590 71-5 +-68 —-27 621-5 
ee! Bae aes Ga 104 89 500 72 +-30 —-24 462 
AS ONY Fors x Liable hon 103 89 540 72 +-55 — -25 302 
Di leo hci ae enn 123 88 600 72 +-70 — -25 343-5 
a 5? EAA ie Da eee 123 89 620 72 +-70 — -26 433 
Ls eee, | 8 he aay Seto 108 88 540 72 +-60 — -26 402 
ye Sas Ane eee 7s ae 78 94 460 72 +1-30 —-25 264 
tars) BA) ere <a bat a Slee 123 89 610 71-5 +-80 —-25 200 
Oat Ca Reema: 110 89 590 71:5 +-75 | —-25 434 
GIA he eee 3. 110 89 470 71-5 —-02} —-25 351 
114 88-4 589 70-4 +-60 | —-25 | 17,497 net 
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SUMMARY OF OBSERVATIONS. 


Date—July 6, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.40 p.m. Duration—600 mins. 
GENERAL. 
Pee MGLBOCIOR SLOG Nits. nos soa dee oye Hand-spreading on alternate sides 
oe CRGLT aU eee emer Ine oe, Saree ls  OOLEE UG ea ak Forced 
3. Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
PU OEIC CINCO ree ee Me Me toate, by hee aos Gk Seales | .30 a.m. 
Oy UGS h 0 as 5 Eee en re et err ered 7.45 a.m., 5.45 p.m. 
FUEL. 
De OAUC ON COGL.A a eh rae. com erm Ny Ss No. 223 M—Bankhead Colliery, Alberta 
7. Analysis of drycoal by weight(%).C =81-8,H =3-8,S =0-6,N2=1-1,0.=3:- 8,Ash =8-9 
epee cloriveevalie-owdrmcoal bo Ur per ly. eis joe cos Le eee aoe 13970 
pm eeive Wirecal seturcdi( arm es ee oe cvs oe oo ka cawlee occ a& 2-7 
pve Urea O1CO near cat lan) petro wis Ae Te ee 2535 
Pi ombustible matter in ash-and clinker: (%).. «2 ac. oh 6 oem bee ee cba 39-3 
2. RN MGHASA TON SOUR RUSETS ETS SNR Yee ke DARD RE Se ea a eI ARE Rm 194 
PCIE tc Oleds atl (ce) Veneer bee Lae Uae eee ee ee ee Rt 42 


AIR AND FLUE GAS. 


Por pressure under tire (inches Of water) sis .4.¢:422 0s eo vcrncce Pac Cents eee. +0-60 
15: A above fire ‘ eRe re oe ae eats cae eae —0-18 
16. Hy at damper ‘ SO gee eek ee Re ee ey BP —(0)-25 
Pen CuO A UiecaIn per Openings, tiv Y, ca sini Oe ieiwubhe eh Fee a onc eel ee a Full 
Pome Cliperauure Orairin Doller house:(oH setae d (oS Rens dss bach. de cane elon. 88 
Rome abel Det Ue (a Paar a See hie Sela) Ay ete awe Be fos ems loa hahnth ne, AL. 5 


WATER AND STEAM. 


lemon eratmee Or tec Webern ( le )o en ah nc woo) ke adevahion aero ble dudes chee vadew 70-4 
22. Total weight of feed water, corrected for difference of level (Ibs.)............. 17497 
omy over level M1 galigevat start, (riches)... \ Ou guuhec wee so asp cl he ne 415 
Piaea over level in gauge atviinish: (nches)s.c ecm face cos abd. seus oda ved sont. 4 
25. Correction for difference of level, included above (lbs.) ...............00000. +40 
Pome aiapreceure. by gauge (bs? per squat) suse ses ee ik OR ea 114 
Pee aroimerer resin (inches), eee. lho). eine eka see dd tee leek 29-8 
26.5! tessurein steam calorimeter by gauge (Ibs. per Sq. Imi). . es fo. os os oe os ee 14-9 
Zospebemuperscure in steam calorimeter’ (°F). 2. Soe ek de ol bie ceeoee cl. 292-2 
Notes. 


This coal is more easily burnt than the unwashed: as before, however, would be eminently suitable for a 
shaking grate. Coal burns practically smokelessly. Clinker very soft and easily removed. Weather bright 


and fine. 
Fixed carbon......4.... 78°6 
Proximate analysis of dry coal by weight % pela TOAULCT vs pond ade 1225 
SI SPERMS iS, a cio. oh oc 8°9 


83—19 


— 


eS OO See 
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SUMMARY OF RESULTS 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 223 M. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) | 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

} Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29:88. At finish—29- 72. Mean—29: 80. 
ToTAL QUANTITIES. 

Daterob triad ccs Geis a See eek he, 5 ne ce tee he 6/7/08 
Duration of-trial Chours yey fais Lie Aa hele os ne aes pons awele a eetene eked es eee 10-00 
Weight of coal as fired (lbs))ac. <0. os tes ae eee ce gee sot eens seme le Rs 2535 
Percentage of moisture in coal as fired (%)........-. 0. cece eee eee eee eee 204 
Total weight.of dry coal fired (lb8.)o 72 cco. = meriser tae fee eae eee 2467 


Total ash“and ‘refuse COS: ) sides see ee ye Se «ee ante le ote el ity a eee ae 236 
Percentage of ash and refuse in dry coal (%) (a) from analyses 14-66; (b) weighed .9-5 
Total weight of combustible consumed, from analyses (Ibs.)................-: 2105 
Total weight of water fed to the boiler, corrected for difference of level (lbs.).. 17497 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.)-.... 06.622 cess sce eee ee eens 17440 
Equivalent water evaporated into dry steam from and at 212° F. (tbs: Aas tee. 20750 
Hovurty QUANTITIES. 
Dry toal fired-pershour (lbs:)\2o.02 3 seep ee ee tee ee eee 247 
Dry coal per square foot of grate surface per hour (Ibs.)...........-....--055. 14-7 
Water evaporated per hour corrected for quality of steam (lbs.)....... peer ean 1744 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2075 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating suriate (bes)... sschaeh bees Ries nantes 6 sire om iat: eee sa eee 3°2 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge (bs: / sq.m.) ic... b ces penis genuine means 114 
Temperature of feed water entering boiler (deg. F.)............+--..5-20-005- 70-4 
Temperature of escaping gases from boiler (deg: F.)..........-...++.-++-+-5-:. 589 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-85 


Percentage ol mowture. im steamy... Leas Noe eet hotel eek ay nee eae 0-4 


HorsE-PoweEr. 


Horse-power developed: (Item 15+ 3435) 0.. 0 0. gine sale eg iar ae ete aera 60-2 
Builders’ ‘rated horse=poWer oie 5 ole oe a eee ee oe 60 
Percentage of builders’ rated horse-power developed.............---.--.4+5- 100-2 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Thera Oi- Temi Babes. asses Yiag asin ete Ag ok banter eee ee 6-9 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 8- 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-41 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(itemsi t= Themis) 5... . aig Ea eres cae ea eee ae = eer ee 9-88 
EFFICIENCY. 
Calorific value of.dry coal per lb. (BIE Ue ee me ee cies cate eee ence eee 13970 
Calorific value oftbecombustible per Ibe (B. TVs) exis. an ee 15340 
Efficiency of boiler (based on combustible consumed) (%).............000045 62-1 
Efficiency of boiler, including grate (based on dry coal) (%)...............45. 58-2 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs:)............% ee Pe ie 26-0 
. at of combustible consumed (from gas analyses) (lbs.)........ 25-0 
es dry coal (from gas analyees)((bs.) slen.e on 2 een een 21-3 
Proportion of heat of fuel in escaping dry flue gases (%).......-.......00000: 18-3 


GRAPHIC RECORD OF BOILER TRIAL. 


N2 23 M/Oo 


G.C.T. 47. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 24. 
Date—July 7, 1908. Trial Number—G.C.T. 48. 


OBSERVATIONS OF GENERAL CONDITIONS. 
Notes. 


Weather warm and fine. Coal consisted of briquettes, egg size. Blow-off examined and found tight. 


Fire cleaned and made up with No. 24. Pressure, 90 lbs. 
Tubes blown. 
Trial started. Fire 24” thick, fairly well burnt through. Burns with fair amount 
of flame, little smoke. 
Fan put on. Building fire up to about 8”. 
Fire about 10” thick. Coal very easily handled, no raking required, door open 
for firing only. 
Put slicing bar through fire, nothing removed but some dust and dirt knocked 
through bars. 
Put slice bar through again. 
Fire sliced. Clinker in large, soft, porous lumps, easily removed 56 lbs. All could 
have been passed through a shaking grate. 
Fire cleaned. Clinker and dirt very easily removed, being very soft, much dust 
with it. 245 lbs. removed. 
Finished trial. Fire as at start. This coal would be very much more easily 
worked on a shaking grate. 
CLINKER AND ASH. 
301 Ibs. clinker. 
101 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 48. 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 4> 
flue 
During Total. gases. COs Oc CO 
interval. 
Start 8.35 a.m. 

Us ee eee ee 179 179 8.45 6-0 13-0 0-7 
De a Oe 58 237 9.15 7-3 12-1 0-2 
iS oe eae ee. eee 255 492 9.45 11-5 6-1 1-1 
ARE ceo” CE eS ae ane a2 564 10.15 10-5 8:8 0-3 
Lite eS Ry eee ae 187 751 10:45 9-9 7-7 1-2 
ADEM: 5) ey ly eee tian tone 134 .- 885 Rats 7-4 12-6 0-0 
A Et ee ae 121 1006 11.45 7-6 11-9 0-0 
IOC Aah ae Dian are 96 1102 12.15 10-1 9-2 0-2 
SLU hte a a eae ere Co 68 1170 12.45 7-2 11-8 0-9 
CURRIE Rick. oo Heo 97 1267 Luly 5-0 T5e2 0-0 
SOD So toe Ya 2 neg a 85 1352 1.45 7-0 13-1 0-0 
AS eGS at ae Re ca 90 1442 2.15 11-4 5:8 1-3 
DO rant ARE wees 10. kovsrces oop ha 1514 2.45 8-1 12-1 0-2 
AA ®, Cote esa 178 1692 3.15 9-9 9-6 0-1 
LLNS SR ae os eee 121 1813 4.05 5-7 14-4 0-0 
oa Tae Sate > aN Sa Ba 129 1942 4.15 5-3 14-5 0-1 
1G AS Se ee 81 2023 4.45 6-3 13-0 0-0 
PR 5 stadt ek), ae 105 2128 5.15 9-3 10-5 0-1 
MD ennes She ee cee Ue 154 2282 5.40 3°3 17-2 0-0 
PAN DEN Be oie wench ane Soh 159 2341 6.00 8-0 9-5 0-6 
Ch ook Be he cr a 2 2453 6.15 9-9 9-1 0-2 
NS Pe A Ge a eae 157 2610 
SF ee Oe an 56 2666 7-9 11:3 0-4 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 48. 


ADO» SF LPLWWWWNNNNRRRH 


Draft pressures, 


Steam 
pressure Temperatures inches of Water 
gauge. eae water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
BP Re iT eee 116 89 470 eds; —-0l — 2642. 2#oe ee 
beh Ga ey aa be 118 92 440 1b, —-01 — -28 180 
ER es RAS 114 92 460 (ers —-0l — -28 352 
Be sn ses id eit 115 92 460 71-5 —-Ol — -28 230 
Re eo re 112 93 540 71 +-30| —-30 344 
Rap erage tery i> 123 92 700 71 +-30| —-30 505-5 
She erat ee 122 92 740 71 +-30| —-30 599-5 
tA) ery ae 118 93 640 ei +-25 | —-30 485 
Te TO 111 93 620 71 + +25 — -30 673 
Dene Tee he: 123 93 580 70-5 +-10 | —-30 422-5 
Beret eee 95 91 585 71 +-20| —-28 553 
Meares y ae 121 94 530 fyi +-10} —-28 216 
Weil, rik, See 114 93 540 71 +.12| —,28 354 
po eee ee 123 93 585 ‘Al +-50| —-26 234-5 
Ae se Weak 119 92 710 71 +-50 | —-28 523 
AAR Se Gara Lice 118 91 620 fe) +-40 | —-22 512 
SP Sees? 117 92 560 71 +-40 | —-25 430 
ee acl 2 Skeet 110 92 Hao ral +-30 | —-22 420-5 
a Set Se NOE SS 115 92 520 71 +-30 | —-22 256 
anes vata gan 114 92 550 71-5 +-65 —-24 20k 
We Sc TT ae 106 92 590 71-5 +-65 | —-24 340-5 
ios 1138 92 635 71-5 +-90 | —-24 425 
eS area ee 121 92 650 71-5 | +1-00| —-24 349-5 
su 7: Cate ae Seed 123 92 720 71-5 +-80 | —-25 631-5 
cle ake eras | 121 92 630 71-5 -+-65 — +22 568 
bh No Mirena 118 92 600 71-5 +-60 | —-238 462-5 
deh teat Stee 90 92 640 71-5 +-85 | —-24 571-5 
Sg eee 118 91 660 71-5 +-80| —-24 434 
ley eter aes ae See 120 92 670 v2 +-90 | —-24 492 
eos Sas Re 116 93 640 ve +-85 | —-20 582 
FE GAP eee 107 92 600 71-5 +-82| —-20 508-5 
Aes Ne eee 103 92 570 72 +-85 | —-20 350-5 
Se Benne anes 80 93 500 72 +-95 — -20 364 
PP Ae eer ee 117 91 560 72-5 +-90 | —-20 164 
ee Ey cree, 123 91 620 72-5 | +1-05| —-20 344 
De IRy Set elo ine 123 90 610 72-5. | +1-00 | —-20 453 
SP ee ines 109 89 500 72-5 | +1-00] —-20 361 
PET NA ee hac ip 88 91 450 72-5 +-05 — -20 301 
chon Rie ash 121 85 575 72-5 +-20 | —-22 130 
Wir hc eae eater 123 87 850 72-5 +-40 | —-30 587 
ed a ae eat 86 540 72-5 0-0 —-25 440 
114 91-5 590 71-5 +-49 —-25 | 16,421 


net 
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SUMMARY OF OBSERVATIONS. 


Date—July 7, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL, 
BietnOd Ola a Culp, SY tee et Meee eS clo Hand-spreading on alternate sides 
eC OLR Vet ne Se cee BA Gate WUE ES eee Forced 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Ree lee ley ere co Ue, Already eg Vl Seti ag teog BOD 7.45 a.m. 
BC CANC: PAM PUR fea. ik win a ss ks os ee Ae 330 S.No. 30 pan. 
FUEL. 
Tend of coal { No. 24 coal—Bankhead Colliery, Alberta. Anthra- 


\cite coal dust briquettes made with over 9% tar 
C=716-3, H=3-7, S=0-6 


Analysis of dry coal by weight (%)................. Ne=1-0/ 012451 neh as 
Caloric value oledry coals) Us per lbn 6.0.25 ws. ee ee 13100 
ister mvircea eGouiLerie ayo eae oe a Se ee tc ee eS 0-7 
reece miPeCatliis. amar ee ee, ie SRL. oe ema bog oe 2666 
Womouctible matter in ash and-clinker (9%). 0... 6.5. felbec sco ecncnne. oY. 30-8 
Pile omc litter. (loc penta, weap eye an ee Sues ane yee wo 301 
Rie Oras n oasis meets tees tte ey teed BA US oh IE er tee Cbs ge, 101 


AIR AND FLUE GAS. 


Pp isptesuten nder ure: ined Or .water)s at tse ce. ee ek ele ae: +0-49 
x above fire iG Ms asi ace ee arc, Fe agen meee —0-16 
2 at damper se a ap ‘tate ut ie aia eh eat ieee mene a tei —()-25 
eo Uma LORINGEL, ODELIO Ce hima ds ae Wee i ae Dh kas Ty yo ape Full 
(ieee ar oir i ocHer, Noweest Heber we ekg at oe. ba he Ge, OR G1-5 
LONELY Jeu SET CIN pede Wee | oe ae eee kee tre oe ne ge a a eng 590 


Analysis of dry flue gas by volume (%)...CO2=7-9, O:=11-3, CO=0-4, N=80-4 


WATER AND STEAM. 


ReoeraitiresOl (een water.( bcm aen amen Uwe tla! See oe boy, (ers 
Total weight of feed water, corrected for difference of level (Ibs.).............. 16421 
WeereL even ecuge At stark (inches aime iw Mri 2) A, gle cik 4 Go lee i 
usbetsleve Milacaure ate inishe (nehes)| eas ee. o . oe ec oan case wl: 4? 
Correction for difference of level, included above (Ibs.)....................... —70 
Piet recsire by mange. (Ibes persed.) Joe oe... wisn ue ke 114 
ee ore ne Aci NO NGNEs rage ee ee re Samay A tee Ch 29-65 
Pressure in steam calorimeter by gauge Gbs..persq.in.)................2..... 15-2 
peer Dera UrG Inaeteaim. CaloVriinerer- (Ia) an. nee es sce sn cn ee ge 291 
Notes. 
(Briquettes). 


Clinker is formed in large soft porous lumps which could be passed through a shaking grate. Burns 


with much flame but little smoke. Fire kept about 8” to 10’ and forced draught used. Very easily 
handled, fire door being opened for firing only and occasionally for slicing. Sliced at 2.00, 3.20, 4.25. Fire 
cleaned once only during trial. Weather warm and fine. 


Bixzed Garbon. oi). oi.\s+« 68°6 
Proximate analysis of dry coal by weight % yeas OTROS 5 Sa cig oe eel 
Bey etmeMemines eS) sca tercretes 14°3 


— 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 24. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29-73. ~ At finish—29- 58. Mean—29- 65. 
ToTAL QUANTITIES. 
Dste-of Ariali; 2 fot) eile here aco ah ene ee ee ee ee 7/7/08 
Duration‘ of trial Chourg).\;.escs. tous Gel wie cena ee eee 10-00 
Weight of eoalas'fired (lbs!) s le ete poe + hee oe one eae eae ee 2666 
Percentage of moisture in;coal dsifired ([%) 0072 ae ee ee 0-7 
Total weight of dry cos tired: (1bs:) 2)... Fae pete ore cto ne ee 2648 
Total ‘ash and :refuse-(ibs.)se< Yon ee on os ee ee ee ee ee 402 
Percentage of ash and refuse in dry coal (%) (a) from rae 20-65; (b) weighed. 15-2 
Total weight of combustible consumed, from analyses (lbs.).................. 2100 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..16421 
Equivalent water evaporated into dry steam from actual feed water 
temperatane and boiler) pressure (be) ne eter once ee eee 16360: 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 19420 


Hourty QUANTITIES. 


Dry. coal fired persnour (lbs!) 2. ec ee ae ye ee 265 
Dry coal per square foot of grate surface per hour (lbs.)..............4...... 15-8 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1636 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 1942 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating -surtace “1DS.)0. alee ea, at lee ee eee ee 3-04 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge (hs. "sq. 1.) sans iene eee ict eo eee 114-0 
Temperature of feed water entering boiler (deg. F.)................-0 eee eeee 71-5 
Temperature of escaping gases from boiler (deg. F.).....7.........22-2-2 0-04: 590 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-74 
Percentage of smoisture an ‘steam coca ee ie rans oh ce, ee 0-5 


HorsE-PoweEr. 


Horse-power. developed. (Item 163:349)) ei) Ay dae ee ce ee 56:3 
Builders’ rated ‘horse-power >; 2260 ee ee es a ee 60 
Percentage of builders’ rated horse-power developed...................00.00- 93-8 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Tier 9 eer ea od op Se a are ae are ee ese 6-16 
Equivalent evaporation from and at 212° F’. per lb. coal as fired (Item 11+ Item 3) 7-27 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 7-32 
Equivalent evaporation from and at 212° F. pe lb. of ee consumed 


(item lbs Item 8a so. oes. eas aie ee gee ye ee ee eee 9-25 
EFFICIENCY. 

CALOTInG Vale Olan coal Heralo. Ciba bere. cette tae tee tt a aoe ee ee 13100 

Calorific value.of the combustible per Ib. (B.1.U.)-..... a:-0.<+20+- 0s las. out 15290 

Efficiency of boiler (based on combustible consumed) (%)................... 58-4 

Efficiency of boiler, including grate (based on dry coal) (%)...-.............. 53-9 
FiLuE GASEs. 

Dry flue gas per Ibacarbon (from gas analyses) (lbs.js... 2 eae sae ee 33-0 

of combustible consumed (from gas analyses) (lbs.)........31-7 


af . dry coal (from gas analyses). (Ibs.)-0. 2g scales ae ee 25-2 
Proportion of heat of fuel in escaping dry flue gases (%)............¢6......4. 23-9 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No 2 BOILER WITH COAL No. 22 M. 
Date—June 19, 1908. Trial Number—G.C.T. 40. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Day fine and clear. B.and W. No. 1 boiler not working. Robb boiler working. Coal very small. 
Flue gas thermometer changed during trial. Blow-off examined and found tight. 


Time. 
7.10 Fire cleaned and made up with No. 22 M coal. 
8.05 ‘Trial started. 23” coal, half burnt through. 
8.380 Burns very rapidly with much flame, fire kept about 2” thick. Much smoke 
observed after firing. 
9.40 Coal does not cake at all, a thick bed of ash seems to be forming, however. 
10.22 Ran rake through fire, knocking much ash through bars. 
il 1 . 10 be 66 bc 66 
12.10 Fire cleaned. 168 lbs. clinker removed, consisting largely of ash; clinker soft and 
easily removed. 
3.55 Raked fire (as much ash was on bars.) 
5.20 Fire cleaned. 171 lbs. of clinker and ash removed. 
6.05- Finish. 115 Ibs. of ash raked from ash-pit. A shaking grate would suit this coal. 


CLINKER AND ASH. 


339 lbs. clinker. 
115 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 40. 


Weight of coal Time | Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO. Or | CO 
interval. 
Start 8.05 a.m. 
Bae ema te Rane, uk 2S Lae 480 480 8.15 (hs 9-1 2-3 
STU eaten ae re 178 658 8.45 8-2 10-3 0-6 
SCL S, oi ead 168 826 Uae 10:8 6-7 1-2 
UU) oO) 2 eee ee 168 994 9.45 9-6 9-2 0-6 
i ease 6 2 On 172 1166 ie 15 9-8 9-1 0-1 
Te eee aie ie ks 2A 3 139 1305 10.45 8-7 8-8 1-9 
Te OU Mati pee ts sas Soran. s,s 200 1505 11.15 9.4 9-3 0-1 
OU Re tela oa’ pS 120 1625 EAS 9-8 8-7 0-4 
PUG Meret ye, 5 277 1902 12) 15 AW Be: 0-3 
POO BO ysis a a 146 | 2048 12645 10-3 6-2 AN | 
oA NSg >. oo a hae nerd 243 2291 bel) 9-5 (iat 1-8 
Pe aero e es 3 Sik. Ps 61 2352 1.45 5-0 14-7 0-0 
SN Ue eee 242 2594 2.15 8-7 8-1 Asay) 
a GS. SEE Se Ree 78 2672 2.45 8-9 7-6 2-0 
AANA Eo" Se a 2 200 2872 any 6-9 12-1 0-0 
Oe Me ec Poe Sata 0 122 2994 3.45 7-8 9-9 1-0 
DEN. eee Roe oe ee ee 93 3087 4.15 9-0 9-0 0-8 
A) es eae crn chs 241 3328 4.45 9.7 9-0 Weal 
OL OS Cre ee 90 3418 Dale 8-3 10-3 0-3 
5.45 8-8 7:7 2-4 
8-7 9.2 1-0 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 40. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. BAS water. apparently 
evaporated 
Time. | in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
SOU ecgetan es nam 118 77 63 —-02.)° =) 28 eo eens 
SE Di tee eared lye 79 63 —:-02} —-29 420 
Hit tage eRe Poets A 120 81 63-5 —-02| —-29 534 
Stl) See eee rene ase 105 83 63-5 —-Q2 — -29 543 
OSs aden hk he 108 83 63-5 —-02 | —-28 5b209 
22) eres 2 2AM ee 98 85 64 —-02} —-28 133°5 
COPS ee as eee 99 83 64 —-0l —-24 436 
OE OUar 8 Meat een 106 84 64 —-01 — .24 540-5 
DOU Meee, fue © cpeceas 120 84 64 —-01 — -24 424 
LOS Osehan at sree 90 85 64 —-O1 — -24 665 
LO POO atlane ans tt 85 64 —-0Ol — -24 294 
12D Oe obits 113 85 64 —-O1 — -25 3438 
TLE OO eee ee oN oe 122 85 64 —-01 — +25 441 
L1G2 Ope eek 105 85 64 —-0l — +25 A413 
PaO nee ee men 123 85 64-5 —-01 — -24 343-5 
PEO teeters tte 121 85 64-5 —-0l —-22 439 
AACS aie sae 106 84 485 64-5 —-Ol — -20 414 
120 See te th oe 95 89 550 64-5 —-01 —-22 269-5 
TES oR ee ee 120 84 610 64:5 —-01 — +22 343 
TO P50 PAL Ce Maa: 122 85 695 64-5 —-01 — -23 453-5 
Keon A Lean A et oe 122 85 625 64-5 —-:Ol — -23 529-5 
Oe hee eek 121 85 600 64-5 a — +22 492 
1DS50R eee ee 122 85 570 65 —-Ol — -22 494-5 
1 SO pe cece le 118 85 610 65 —-Ol —-2 447 
DU auteae kee oe 128 85 600 65 —-O1 — +22 449 
DA iN tt) Sah eos 4 122 85 590 65 —-01 —-22 483-5 
TES) Os 122 87 610 65 —-(01 — +22 425-5 
DEOW sex hes tat scti en © 120 87 600 65 —-01 —-22 482-5 
Seb rGeet se tee E 120 89 600 65-5 —-01 —-22 461-5 
3 DY Fan Oana Naris 111 SOREN Berta sy.) 65-5 —-01 — +22 443 
Ws ae Sa ed 123 88 570 66 —-0l —-22 414 
Oe OU ca temek kare ec ds 121 88 550 66 —-O1 —-22 413 
AS oes oyna 108 90 550 66 —-01 — +23 341-5 
BS Df ee Bint oe aha jive 86 640 66 —-0l — -23 361-5 
fares eet & 117 87 620 66-5 —-0l — +23 384 
As Blea wg ein cb 122 87 610 66-5 —-01 — +23 387 
Debs ee etre 118 87 550 66-5 —-01 — -23 355-5 
ROO) Seah eet st 93 90 600 66-5 —-01 — -25 316-5 
Fie oul eee Wed eae 2 740 66-5 —-@l — -26 384 
ROU LS at ehh aarey 122 87 700 67 —-0l — -25 594 
GED ey ey ean ree 116 87 600 67 —-Ol — -25 461 
114-6 | 85-4 603 64-9 —-0l —-24|17,720 net 
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SUMMARY OF OBSERVATIONS. 


Date—June 19, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.05 a.m. Ended—6.05 p.m. Duration—600 mins. 
GENERAL. 
DLCCROG tee Okingeme soem Oh ee ee eS Hand-spreading on alternate sides 
HULA TO IONE heudst SDN GN a LO Gielen Sei lic 2 cae mn ee en ea man Natural 
Condition of boiler and date of last ClEATIIN Oia S ee Thoroughly cleaned May, 1908 
AD Flete. sISGHRTD sta top SG a A ee ee | ie ee ES 1.30 ot. 
|S eise) (oly 428 Ue ree le Lat) ig ee gh ee ae ¢.10 a.m., 12.10 and 5-20 p.m. 
FUEL. 

. {Coal No. 22 M.—Mines 1 and 2, Middlesboro Colliery 
Kind of coal............... ‘\Nicola Valley Coal and Coke Co., Coutlee, B.C. 

: ; = 66-1 = 4. =0-9 
Analysis of dry coal by weight (%)................ te ay i Or ae rae 14-1 
Walomiicavaltc oldry coal B 1sU per (baci. cnce oy wile. oe 11720 
Dioievire mmconlens ured. (7, Buin, «eis eek de. ks 4-8 
WSUAST GH Casts aud oR EMUL SC) ey he an a eli ee ee 3418 
Combustible matter in ash and clinker (OMe at CA Nee Aa aloes BRC ence ACA A 13-8 
Pie ee Unica c it) Meee eS re a a rare ae 339 
Pye eG ee salen ete seerevee ak or pe NR Ott ey (TS Rey Siig pa 115 

AIR AND FLuE: Gas. 
Pal prcesure under fire (inches of. water)c.dlo 46s cs Anivececc. ecco eee. to.. —0-01 
above fire I en OU isle Ses a PD TA AU —0Q-21 
os at damper Bes Nae 1) MORSE ee os DR —0-24 
Pic Hum onmmdainren opemittvers. eee oe ee Is . Various 
Pemipers vee or amin boiler house hs etn) een ee 85-4 
Pi veaueuiperouirer lente ae cei ew ene i) ates eer g 603 


Analysis of dry flue gas by volume (%)...-CO:=8-7, O2=9-2, CO=1-0, N=81-1 ° 


WATER AND STEAM. 


iomiperr\irecor lecdrwaters( bana a are re re wae oe 64-9 
Total weight of feed water, corrected for difference of level (ISS). on eae ee eae 17720 
Dela vel csuee at starteCmenes) tye Svc pe ee 4. 
Water level in gauge at finish (mches)...................." Niet ose See Met ee yen, 4. 
Correction for difference of level, included above RU Ss Va Uae Ns 0 Aad edge tiny Me BN ot 

pueamipressure: by gauge (lhaapersquill.) 8s... s+. isceulehn sown... 114-6 
Derermcverm reading (inches) hae ene Foe Oe eter oe uk caunen dine dy ae 29-59 
Pressure in steam calorimeter by gauge (lbs. per sq. in.)...................... 15-1 
Ueiperainre inesteam calorimeter n(’ Ri) 4.6 0.sk o2 aks cde ants eia baci soe 291-0 

Notes. 


This coal seems to produce very little clinker, much ash is formed on the bars; with a shaking grate this 


coal should be easily worked. Much smoke, however, is given off. Coal does not coke. Fire raked to 
remove ash—10.22, 11.10, 3.55. Weather fine and clear. 


Pred Carpon 6a. 46°8 
Proximate analysis of dry coal by weight % peels IMA CbEI ae er Mee 39°1 
8 


ee ek ee 


300 


SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 22 M. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. - Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29: 75. At finish—29- 44, Mean—29- 59. 
ToTAL QUANTITIES. 

Pate Or LLIB) oc Aan, co hn eet re ee nee eee tt cio noe 19/6/08 
Duration oftrial (hours) se. 1a mete eee ee ae pee 10-00 
Weight of coal.as fired (bs) 20 tac: 9 aie erase n eet opt ere eae 3418 
Percentage of moisturesin coaltas fired, (73) nace oa creak he este eee 4-8 
Total weight-ot dry coal fired (bs?) 5 9 eter setg tao itera sia eee 3254 
Total ash and refusé<(bg.) 2 isso ees eee ae oe ee 454 
Percentage of ash and refuse in dry coal (%) (a) from analyses 16-38; (b)weighed.14-0 
Total weight of combustible consumed, from analyses (Ibs.)...............-.. 2720 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.).. . 17720 
Equivalent water evaporated into dry steam from actual feed water 


temperature-and* boiler pressure +(lbs,) = ose 0-n. 9 oe ee 17650 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 21110 
HourLy QUANTITIES. 
Dry coal fired per hour! bs.) 72. Gomer atten toe eee 325 
Dry coal per square foot of grate surface per hour (Ibs.)..................--. 19-35 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1765 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2113 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating ‘suriace (bss) "np wieiey SAR tts eee: ke Se ee eee en 3°30 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure by gauge (bs? /-sos10.).2 5 ete oie ona 114-6 
Temperature of feed water entering borer (deg. i) 5a) eee eee 64-9 
Temperature of escaping gases from boiler! (deg. ¥’.).)_.c), 2. 1 4s ee ee 603 
Pressure of draft between damper and boiler (ins. of water)................... 0-23 


Percentage, of:moisturean: steam aii.) 2. oe em cg te toate eile, eee ee 0-50 


HorsEt-PoweEr. 


Horse-power developed (Item 15+343) 02 - si 2.7 ship. cnet eves cy ene 61-1 
Builders’trated- horse-power y..@.,.-32 Ghigo ed ed reg ne 60 
Percentage of builders’ rated horse-power developed...................0..405. 102 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9+ [tem 8) oo oie = 2a dee a chalga tae) a pe co are eee 5-18 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 6-17 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+ Item 5) 6-50 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Vternel Des Them 8) yaw. once 0 ae eee ee cae aa eae te 7-75 
EFFICTtENCY. | 
Calorifie value ondry. coal. perdb. (Bae) te ee ee ee 11720 
Calorific value ofthe combustible per [b3(B.15, U2) Aa ee cee ee 13655 
Efficiency of boiler (based on combustible consumed) (%)................0.. 54-8 
Efficiency of boiler, including grate (based on dry coal) (%).................. 53-5 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)........................ was 
at % of combustible consumed (from gas analyses) (Ibs.)........ 20- 
as SS dry coal (from gas analyses) (Ibs) Vics ¥0 9. =. ee 16- 
Proportion of*heat of fuel'in eseaping gases.(%) 2... <6 3c ee 17: 


Neel Wier) 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 222 M. 


Date—June 24, 1908. Trial Number—G.C.T. 42. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather dull and raining slightly at intervals. Blow-off examined and found tight. 


7.35 Fire cleaned and made up with 222 M. 

Tubes blown. 

Started trial. Fire 13” thick, fairly well burnt through. Burns with little flame. 

This coal gives off much smoke. 

Fire cleaned, mostly ash removed, very little clinker. 

B. and W. No. 1 started. 

Grill in fire door opened. 

Fire cleaned. 119 lbs. of ash removed. 

Trial concluded. Fire as at start. Much ash, very soft and easily removed, is 
formed on bars. The air has little difficulty in getting through. Very little 
clinker formed at all. Very suitable for shaking grate. 


132 Ibs. removed. 


CLINKER AND ASH. 


251 Ibs. clinker. 
87 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 42. 


\ 


AONAnAhR RWwWNDdDDHe 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COs Or | CO 
interval 

Start 8.45 a.m. 

TO aR, eg ot lie ig ean Oy as 232 Dae 8.50 9-8 8-1 1-4 
CO eee Git act citar ats 129 361 9.20 10-9 7:6 1-1 
UOT, 5 ite Se eee ae 196 557 9.50 10-8 8-2 0-4 
2b ee Se ee ee ee 133 690 10.20 1225 6-0 0-8 
SAI (cles ie en As 853 POO: 9-7 9-7 0-5 
Ie PN hs Sg aie: aye 136 999 11.20 8-5 0-6 0-8 
eer, BP kee) oi 5 62 1061 11-50 8-6 0-4 0-8 
OU eeeEE el toe og 146 1207 12.20 9-1 9-3 1-3 
ey, ae 143 1350 12.50 10-0 9-0 1-1 
OER Merete Ra 245 1595 1.20 11-0 6-4 22 
RAMPS ocr oes osholn, 08s 171 1766 12.50 9-8 7:4 2°8 
HDS Ns Oa, a5 Na er 156 1922 2.20 10:8 7:7 P22 
AONE Ct So 147 2069 2.50 10-6 5-8 5-1 
Uh Se Tis en a 51 2120 3.20 10-2 9-0 0-5 
OMe hs ek ce se. Bens 163 2283 3.50 11-4 4.4 3°5 
Se a a areas 184 2467 4.20 10-9 5-4 4-1 
SUNS. b> sete 6 sin eee a 159 2626 4.50 11-0 8-1 1-1 
DAYS Sch its ges 132 2758 5.20 14-3 Bes 2-4 
NV | a he ee 58 2816 5.50 11-8 6-9 0-3 
NS a Te or a 179 2995 6.20 10-7 8-2 0-7 
5 as zy eee a 116 3111 
Ot EEA fas 5 ce eee 5 204 3315 10-6 7°5 1-6 
AE a Stee 142 3457 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 42. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. Pe water. apparently 
| ; evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
ref EE ep tele te Saaae 112 85 550 66-5 =~ 02 |. 4s el ee 
OTe EE a eae tee arn 110 84 580 66-5 —-02; —-24 500 
eg Baier dicot ot oe 113 85 660 66-5 —-02| —-26 475-5 
Oi) og ees oe Ses 12 85 630 66-5 —-02| —-26 502 
TAD. aces ee 1 Ble 85 720 66-5 —-02| —-26 484-5 
1D.00 eee er ih 85) 85 700 67 —-02 - 26 524-5 
LOLA acta ale gu 108 85 630 67 —-02| —-26 601-5 
LORS O ME ene erence 107 85 620 66-5 —-02 | —-25 464 
A) AD. nanan eee 108 87 600 66-5 —-02| —-26 483 
ve ROW OP ache ata ue 102 86 610 66-5 —-02| —-26 434-5 
ns eet Spi oe Renae cans A 105 85 610 66-5 —-02| —-26 364 
PSO eens a ees 110 86 590 67 —-02| —-26 392-5 
iW Ree: se nr oe, PRON 103 87 560 67 —-02| —-26 A485 
LDQ Sac ae trek os: 112 87 550 67 —-02| —-26 365 
if 261 De eee Ase atl, 110 87 530 67-5 —:02) —-26 351 
122805 ee ee ee 118 84 550 67-5 —-02| —-26 332 
1 ee oe ey 104 87 730 67-5 —-02| —-26 286-5 
TOO Sass rete te 123 86 660 67-5 — -02 - 26 344 
Ul Danae eee teet a 112 85 680 67-5 —-02| —-26 603 
ihe 0 le a a ae 113 87 620 67-5 —-02| —-25 465 
ay: a ce dh ct ae Aa he OS 86 610 67-5 —-02| —-25 Sil 
BOO Cs eer evra: 106 86 640 67-5 —-02| —-24 467-5 
AD et meee ote 119 86 670 67-5 —-02| —-24 425-5 
DS Ocean Beara Sas 110 86 810 68 —-02| —-25 511-5 
DEAD Mat gat laaes, 120 85 680 68 —-02| —-25 472-5 
ips 0 Boag cae eRe a tee 116 85 640 68 —-02 |. —-20 503 
ONL Uy anda Paes oa) 105 89 570 68 — -02— —-20 397-5 
COU URGE mete nant ot. 113 90 640 68 —-02| —-22 444 
DIA atl at ae 123 90 720 68 —-02| -—-22 366 
A ana, foe aie 116 92 730 68-5 —-02 | —-22 583 
A el eet eb eet 102 91 650 68-5 —-02)} —-22 385 
ARS scm stooge, i 120 94 700 69 —-02 | —-22 357 
LE Ey Oe Rema abe 123 90 770 69 —-02 |) —-25 446 
PAW Det a, Sain ae 123 90 830 69 —-02 | —-25 515 
aed As Wiese Lek alte a) 123 89 810 68-5 —-:02| —-25 452 
DED Os erent ones 123 87 770 68-5 —-02| —-25 486-5 
Dt eu 2 eee ee 111 89 795 68-5 —-02| —-25 414-5 
OS0G ee true hon 123 87 1000 68-5 —-02| —-25 364 
Db oye ko ee 122 87 720 68-5 —-02]} —-22 556 
DB Ole 121 87 700 68-5 —-02| —-22 448 
GUS Bae Mieiar nls J 122 87 650 68-5 —-02| —-22 468 
113-6 | 87-0 670 67-6 —-02| —-241]18,131 net 


In nn nn et Utne 
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SUMMARY OF OBSERVATIONS. 


Date—June 24, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. 


GENERAL. 
ih, INAS ata (ey rSjicn) aba igs, Sa) aaa a ee a Hand-spreading on alternate sides 
ee ees ent Oy ke ise ee te it ee OP Ma oc ok Mare Natural 
3. Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
“ip WGN GNC ORWNETS eB Ses OM 0 is Ge tl pe SO Ue er ee nr ara e | Mee ee 7.50 a.m. 
Se LAIR SOTSLGE WAGs FA ee ane eet i ee ce ee en 7.95 &m., 12.35 p.m., 5.385 p.m. 
FUEL. 

OTT Nn _ oe 1 and 2, Middlesboro Colliery, Nicola 

6 Kand OL COSI, Se eae ars Ss aPIN Oy 2225 Mi vs | Valley ¢ Coal and Coke Co, Coutlee, eae 
p= = 
7. Analysis of dry coal by weight (%)..... { ae en A 7 ee N: = he; 
Bae vlomienvatuerctdiy coal nel. per ib a. Veet oe te ee Baa is 12020 
Pee Oe ee eCOa ll ranpired 695) een a. Ae es ob sa cn Meh ae 6-2 
10. Weight of coal fired ICN 2208s lie Rae cg an et A i Me 34 o7 
11. Combustible matter in ash and clinker ( io Ne rns OM, LR Se NRE ee ay RAE me 26°5 
Oe Con (log: eee, rr en Bealls bes shy Fa es 8 Ad ce tin veils aha shee Zo 
AMIS CEM GSE taer Gb CEs Mer): 6 01 UNM 9 eh en agen Ae gan an pen eR eGo 87 

AIR AND FLUE GAs. 

14.* Air pressure under fire (inches of water) LE Aa py as IR RAS OD TA eRe ET Wee RE ee —0-62 
15. SUS ego: Bileate! ec Tage aos eae A RA. St oo a ea ae RE —0-19 
16. 3 “ at damper ‘ a NI Ee Se, heels Mien alot Ten atte alee: —0-24 
ites “Amount OME aM G 1a OCU Oued INI agbals, Meg tin 2 Id ac es oben SI Pai he Mog amet Various 
Some cuiperapire On gir in boiler HOUSE: (OIF) Metisse ao ee ale ah eves hoa see Sohsss wa delaes 87 
eee ee eta CUE (ee re en eR ee Mein seg Vian certy angie yak. ukooheas ae wales ats « 670 


20. Analysis of dry flue gas by volume (%)..CO.=10-6, O.=7:5, CO=1-6, N=80-3 


WATER AND STEAM, 


PimOtner aime Or Leen) Water: (Ec) ry 0k veal) Sad.) fs leuwenw Sonido chess onc vhs Bob ue 67-6 
22. Total weight of feed water, corrected for difference of level (Ibs.).............. 18131 
Bomm ater lovelin cance at start Unches\ ici oo lee. es ow bciee fouls hc cs es 5z” 600 
geen Warer levelyin gauge’ at finisha(imehes) jcc oie. Sed ec cee ee ee Oe be og 020 
29, Correction for difference of level, included above (lbs.).......0.....0-0-. 0000: —2 
womeoleatn pressure by gauge (lbs. per sq) in.) oe ee OS 113-6 
Peer on hermoler TeAiinr (GILcliGs hive ner eh wa ayy toh ns vse aw Se eee ee, 29-53 
28. Pressure in steam calorimeter bye eauce (ios: Der se. ii era ee es We 15-3 
Peel eiiperiure.1m steal Galorimever (Hjem. Se Ne re Te ee bee 291-8 
Notes. 


Clinker mostly cinders, coal would be suitable for a shaking grate. Air admitted above the fire fora 
portion of the test. Coal burns with little fame and much smoke. Weather dull and raining slightly at 
intervals. 


BAKedCATWOMs ates sie (ey 
Proximate analysis of dry coal by weight % vote matters. aan. 39°8 
a A PEND ose Dea pon ereetne 10°0 


och ah age gale leche 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No, 222 M. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.) —16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 60. At finish—29- 45. Mean—29°53. 
ToTAL QUANTITIES. 

Date of trial cahoots foe w loeb de oe ie tack enue ne 24/6/08 
Duration of ‘trial (hours) 44% es 5 ee a eee ae ole eee ge eaten ee oe 10-0 
Weight of coal as fired: (bs.)-¢ a5 28 ees is Sarre he he Ne en ae ee ee 3457 
Percentage of moisture in coal as fired (%)....... 26. spec eee eee eee eee 6-2 
Total weight of drycoal fired (hs. 55. 0s ee oe eee tee a ees 3243 
Total ash and rétuse:(1DS)):. 0.2 abr topo cee Ste ee clap ae <i ean ae ee 338 


Percentage of ash and refuse in dry coal (%) (a) from analyses 13-6; (b) weighed . 10-4 
Total weight of combustible consumed, from analyses (Ibs.)............-..+-- 2804 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..18131 
Equivalent water evaporated into dry steam from actual feed water 


temperature and boiler pressure (Ibs.)...........---2-sss essen e cee eee 18070 

Equivalent water evaporated into dry steam from and at 212° F. (bs) 1.1.5 $21do8 
HourLy QUANTITIES. 

Dry coal fired per hour (1bs.):.. 2a: ae Dain es ere pete re ear eeleee tee 324 
Dry coal per square foot of grate surface per hour (lbs.)..................--- 19-3 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1813 
Equivalent evaporation per hour from and at 212° F. ([bs.).................. 2153 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

heating surraces|DS:)\e-: ete a eeee ee cee eee fp et hie tere 3-36 

AVERAGE PRESSURES, TEMPERATURES, ETc. 

Steam pressure by gauge (lbs. / sq. M.).. 0... 22 sete et te ee ee 113-6 
Temperature of feed water entering boiler (deg. F.).............-..--2.-45-. 67-6 
Temperature of escaping gases from boiler (deg. F.)...........-...2 222s e eee 670 
Pressure of draft between damper and ash-pit (ins. of water).................. ()- 22 
Pereetitacé of moisture-in ‘steam ©. scribe so ce ee = ee rei ee) es 0-5 


HorsrE-POwWER. 


Horse-power developed (Item 15+845)0 7. . os. 5 02 20s a oe eee 62-4 
Builders’ rated -horse-power Sop <r Oe os <a oe Meo ee ee ae ee 60 
Percentage of builders’ rated horse-power developed..........-....++..eee200- 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

(Liem 9S Ttemi 3). ts sak SE ne ges aia os ee eager ol re ane ee ee 5-24 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+ Item 3) 6-22 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+ Item 5) 6-65 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Itemid t= Ttem, 8). Sace econ chee eee aed anne hoe eee Sh adage ala ee eee 7-67 
EFFICIENCY. 
Calorifie value ‘of dry coal per:lb. (BVI UW.) Baas Sate eee He ey, a ee eee 12620 
Calorific value of the combustible perdb.( Bel. U.) 22. ee a 14022 
Efficiency of boiler (based on combustible consumed) (%)..........++++5+2055 52-8 
Efficiency of boiler, including grate (based on dry coal) (%)............+.+-+- 50-8 
FLup GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.).........8.. 20... 0.5005. 20: 
a a of combustible consumed (from gas analyses) (Ibs.)........ 16- 


iS As dry coal (from gas analyses)i(IDs.)c 22 2 en sane ie ote ee 1 
Proportion of heat of fuel in escaping dry flue gases (%).....-.---. +. ee eee eee 16: 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 20. 


Date—June 3, 1908. Trial Number—G.C.T. 33. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather cool; cloudy until 10.00 a.m., then fine and bright. 


30 


Fire made up with common coal. 

Fire cleaned and made up with No. 20 coal. Pressure, 100 lbs. 

Tubes blown. 

Trial started. Fire 14” thick, well burnt through. Pressure, 102 lbs. Two bags 
of coal burnt before start. Coal in lumps up to 3” with fair amount of 
dust. Coal dull in appearance. Burns freely with considerable flame and 
heavy smoke when fired, giving very hot fire. 

Fire sliced. Very little clinker. 

Calorimeter thermometer discovered to have mercury column broken. Shaken 
and reset. 

Fire sliced. 

Small quantity of clear vitreous clinker dropped through bars. 

Fire sliced. 20 Ibs. of hard, whitish, brittle clinker removed. Clinker somewhat 
adherent. ' 

Long thin threads of vitreous slag hanging from bars. 

Fire sliced. 


-30 to 5.38 Fire cleaned. 111 Ibs. of clinker and cinders removed. Clinker thin, hard, 


friable, and somewhat adherent. 


6.43 Trial stopped. Fire similar to start. Ash weighed out 66 lbs. Blow-off examin- 


ed and found tight. 


CLINKER AND ASH. 


131 Ibs. clinker. 
66 Ibs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 33. 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue ) 
During Total. gases. COs Or CO 
interval. | 
: 
Start 8.40 a.m 
0 Se eas en ee 280 280 9.00 9-2 9-5 
OD) SOU SNH estes es See 237 517 9.30 9-2 9-3 
8), Aa (eee ea Mate Lr anes 171 628 10.00 8-7 6-0 
TO TOO ee neers oe ee 86 714 10.30 8-3 7-5 
UO S40 Rist OT Me PI 106 820 10.55 8-2 8-2 
ATES U) Sere ee ee oes eee 108 928 11.25 6:9 2°6 -|.>. 6.3 
LE Oe ett ae ee 44 972 11.55 8-5 8-2 
5 Oe ae Nien aes 154 1126 12.25 9-9 5-3 
LUO Aa Ot Ue peer. eet: 136 1262 12.55 8-1 8-5 
Le Leone cath. alee 37 1299 1.30 12F 9-4 
1TDE OO aera eae: sine eae 190 1489 1.55 8-3 9-6 
1 ei tsa cce varices ove ake 127 1616 2.29 0-9 6-4 
IROOM peoeer ee eas sear 162 1778 2.55 9-7 §-4°° |)... 43a 
AGS 8 Ms oh SR Pe Re alee 115 1893 een 9-9 6-7 1-4 
AE Wa Ce aa eS Aa ont Rely Mma shy 39 1932 3.55 8-2 9-1 1=i 
DAO sewer, phere comes 282 2214 4,25 9-0 -1 0-0 
3 PLOT eRe eee re 2291 4.55 8-5 -0 0-3 
VEE )U) aed air, co een ane 221 2512 5.25 7-5 Dee 0-3 
POU eaters aecrbrare eee. 89 2601 5.55 9-5 5 0-5 
By ADO Sherk cee Ry eer Une ee 105 2706 6.25 Q-1 -9 0-0 
fy SAD 5 eae oc eee 209 2915 
6:00 take eee 13 2988 8: -8 1-5 
6 243 awe ee Roan rey eee 175 3163 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 33. 


AAOABDNIMAIMNOEP EER RWWWWNNNNH Eee 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. PA Oe water. apparently 
evaporated 
Time. in 
lbs. Flue At interval. 
per Boiler | gases at | Feed In entrance lbs. 
sq. in. | room. |entrance}| Water. | ash-pit.| to flue. 
to flue. 
100 68 515 56 — -02 oo A Reacae ie aig St 
122 70 595 56 — -02 ee 490 
121 76 610 56 —-Q2 — +20 704-5 
117 75 525 06 —-Q2 —-17 611 
116 76 520 506 —-Q2 —-17 702-5 
118 74 515 56-5 —:-02| —-17 499 
118 75 500 56-5 —-02} —-17 585 
123 75 460 56-5 —-(Q1 —-13 417 
114 Le 470 57 —-0Ol1 —-13 474 
96 ra 455 57 —-Ol —-13 422-5 
106 (He 445 57 —-0Ol —-:13 032-5 
121 77 455 57 —-01 —-15 199-5 
120 76 445 ov egy —-14 490 
121 (0; 445 57 —-O1 —-14 262 
121 79 455 57 —-O1); —-16 325 
123 79 650 o7 —-01 — -20 440 
121 81 605 57 —-Ol —-18 448-5 
121 81 570 57 —={} 1 —-18 435 
118 79 465 57:5 —-O1 —-17 313 
98 81 465 57-5 —-O1| -—-17 589 
116 81 460 57-5 —-01|; -—-17 160-5 
111 79 445 57-5 —-Ol —-17 327 
118 79 460 57-5 —-(1 —-19 310 
123 in 550 58 —-01; —-18 360-5 
112 Cb 595 58 == =O 1 —-22 510 
123 77 580 58 —-01 — -23 377 
120 rh 530 58°5 —-01 — +23 447 
123 77 585 58-5 —-Ql —-25 425 
119 (i) 520 09 erty] — -24 464 
93 (iy A85 59 —-0l — -24 548 
116 AL 495 59 —-0l — -24 367-5 
115 rie 475 59 —-Ql —-24 434 
116 77 490 59 = (1 — +25 375 
115 77 470 59 —-O1| —-24 379-5 
122 79 550 59 —-01 — -24 448 
107 79 470 59 —*()] — +22 431-5 
84 87 710 59 —-01 — -23 313-5 
122 79 550 59 —-Q1 —=20 444.5 
114 79 560 59 —-(O1 —-20 992-5 
104 79 565 59 —-O1 — -20 571-5 
122i 79 600 59 —-01 — -20 639 
117-8 0-3 518 57-7 —-(Ql —— Li seo. Net 


SNE ge eB oad 
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SUMMARY OF OBSERVATIONS. 


Date—June 3, 1908. Boiler—B. and W. No. 2. At McGill University 
Commenced—8.40 a.m. Ended—6.43 p.m. Duration—603 mins. 
GENERAL. 
IVStROC OR REOKING ba. hc atte aoa nies cee eee ee Hand-spreading on alternate sides 
Kein: of: drake te nd ak es ee ee ie ot tes mn ae Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Tubes: cleaneds anit ra ot aes aoa a eet nae Bre ee cme 7.45 a.m. 
Pipecleaned oP a ailn ct oie eee ee eee 7.30 a.m., 5.30 p.m. 
FUEL. 


Kind of coal......... No. 20—Wellington seam, Extension mine, Vancouver island 
fC=72-9, H=4-7, S=0-4 


Analysis of dry coal by weight (%)................ \N2=1-2, Oo=10-7, Ash=10-1 
Galérific value of drycoal BUI Us pertbe 3... 222i. a. ee = ee eee 13160: 
Moisture ‘in: coal asi fired 00%). oon wet sescsnee 6 2 We ee eee eae ee 1-4 
Weightoficoal firéd (1bs,) onic. eda vee an eek nee Ga eae en ene eee 3163 
Combustiblematter in.ash and clinken( UG). sce ter oe Ae eee ee 15-3 
Weicht offclinker (ba) ° 2 fhe te pict Oc: he cette eee ena ee 131 
W eighit-ofach: bs.) a0 os tee. oes ieee dees fie ager tts dn epee ee eon eee 66: 


AIR AND FLUE GAS. 


Airspressure under fire:(inches of water): G. cian. fe dem ea). ee ee rn ee —0-01 
te above fire ;: SEs Ty BENE e. aptahe eae >) Sete dh ate ee ae ae —0-15 
es at damper } a aT ee Mie ME I BEN a ae —0-20 
Amount: of tdampendpening pec seic) Av tere > eens lela arene eee Various 
‘Pemperaturesof- air in boiler house, (CLS) sccm: bates tele ec rlees oeere nee me 77°3 
Flue: temperature: (iat ic..coy Gee Fare Big eta bot a ote ee lc nee eee eerie ee 518 


Analysis of dry flue gas by volume (%)...CO.=8-9, O2=8:8, CO=0-5, N=81-8 


WATER AND STEAM. 


Temperature ol feed waters (C0) fs ces e at ean sie se ee crue een ee 57-7 
Total weight of feed water, corrected for difference of level (Ibs.).............. 17825 
Water leveliin gauge.at start (inches)e a). 2.6 cue. 2 sete ee ee 35 
Water levebin eauceab fnisn-(inches)ceo. 5. ne ae eee ee 31s 
Correction for difference of level, included above (lbs.)................-...0-- +30 
Stéam pressure by gauce (be. persq. in jae a ee. ae ee ee 117-8 
Barometer readme (anches).0. AA 2 5 eek Carcin teens ots Be ieee een eee 29-76: 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.).......5.......40- eee 15-1 
Temperature in steam, calorimeter ( (lane. fetes oy. ceeeeea ns ee eee 292, 
Notes. 


This coal clinkers and the clinker is somewhat adherent. It is doubtful if this coal would be suitable 


for a shaking grate. Coal burns with considerable flame and heavy smoke. Fire sliced 12.15 p.m., 2.14 p.m. 
3.15 p.m., 4.56p.m. Weather cool, cloudy at first, clearing later. 


A (Fixed carwboler...eie e 49°8 
Proximate analysis of dry coal by weight % oes Mautere we eee 40°1 
UW yA eet hae bey Certs ain mor 10-1 


i i 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 20. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 84. At finish—29- 69. Mean—29-76. 
ToTaL QUANTITIES. 

Bee RC eee eee te ee i Se BS ee wy Od 3/6/08 
Be OE PLOULS # a wee! dare ee oes nF, El i a 10-05 
WermnticicosUatiredwibst bo Fei, G east. Ave hn we 3163 
Percentage of moisture in coal as fired (%)........0-..0000-cccceceecce le... 1-4 
ee talawete Wie onary coal fired (bese, is aie oe op voles vnc cch lncle cee. 3119 
ie ee al ar oicer (beet yee et eye ie et os ech ED seis a 197 
Percentage of ash and refuse in dry coal (%) (a) from analyses 11-9; (b) weighed...6-3 
Total weight of combustible consumed, from analyses (Ibs.).................. 2748 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..17825 
Equivalent water evaporated into dry steam from actual feed water 


fermperature and boiler pressure, (bsila. soc cadence. «os oo oe ec a Venn 17730 

Equivalent water evaporated into dry steam from and at 212° F. Cline) eran 21400 
HourLy QUANTITIES. 

Dinvec GalesiressDch WOU scion wen go PME, ey Be hb ks, oy ox Me greta, 
Dry coal per square foot of grate surface per hour (Ibs.)...................... 18-4 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1764 
Equivalent evaporation per hour from and at 212° F. CLOee) eee me oe ee 2116 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

SEs «ibid ERT AL Sool ete. alin aey Socal” oy oon ean tae aig eR Wale RCE 3°33 

AVERAGE PRESSURES, TEMPERATURES, Etc. 

ieotmepreesure Wy Galvan (Iba) Sq oils) bens asiv8 bodes cs ok eel Bale Ge. 117-8 
Temperature of feed water entering boiler (deg. F.).................-..-.--.. 57 °7 
Temperature of escaping gases from boiler (deg. F.)........................... 518 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-19 
Lert ote Of Omron eteaiiahe PAWS tre acts ol 4 git se a HO cio ae ee 0-5 


lorse-power developed (Item 15-342) 0.4. ..4:. 60 ee eo Oe 61-6 
Bi oere es TALed NOPSC-DO Were et maram rk tr Pe ae ME dud) MANE BT) WR Gk 60 
Percentage of builders’ rated horse-power developed.......................... 103 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

iperie sal eT en tee ie eM earl Che ak Ne kk ee a) 5:63 
Equivalent evaporation from and at 212° F. per Ib. coal as fired (Item 11 ~+Item 3) 6-76 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11--Item 5) 6-86 
Equivalent evaporation.from and at 212° F. per Ib. of combustible consumed 


Peep LeL cartL (E101 | ea een arent MAP Ae ANE hy es hk coin VR 7-79 
EFFICIENCY. 

Gore valie ol dry coal pen lbach Wi peek fh. bos Sa eke eee 13160 

Geloraiveovaine of the combustible perdb, (Bub Wyo boc oo clk once cm 14650 

Efficiency of boiler (based on combustible consumed) (%)................... 51-3 

Efficiency of boiler, including grate (based on dry coal) (%)..............2... 50-3 
FLUE GASES. 

Dry flue gas per lb. carbon (from gas analyses) (Ibs.)...........0000c0cceceee 26-6 

of combustible consumed (from gas analyses) (Ibs.)........ 22-0 

ee Ne dry coal (rom gas analyses ete waves 2... oes Sanyal 19-4 

Proportion of heat of fuel in escaping dry flue gases (%)\.......... 0000 cc eees 15-6 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 18. 


Date—June 17, 1908. Trial Number—G.C.T. 39. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


: Weather fine and clear. B. and W. No. 1 boiler not working. Robb boiler working. Blow-off examined 


and found tight. 


Fire cleaned and made up with No. 18 coal. 

Tubes cleaned. 

Started trial. About 23” of fuel on bars, half burnt through. 

Coal burns briskly at start with a long smoky flame and much smoke is given off. 
It does not cake. 

Fuel bed about 3” to 4” thick. 

Grill half opened, admitting air over the fire. 

Grill fully opened. 

Fire is beginning to clinker, the clinker is hard and clinging to bars. 

Sliced fire, the clinker is thin and hard but easily forced from the bars. 

Sliced fire, clinker hard but easily removed. 

Fire cleaned. 87 lbs. of clinker removed with some difficulty. 

Sliced fire. 

Sliced fire. It was found difficult to force the clinker from the bars. 11 lbs. of 
clinker were removed. 

Steam jet on under the bars, to prevent clinker sticking to them. 

oe sliced. Fire clinkering badly, much clinker could not be removed from the 

ars. 

Fire cleaned. Steam seems to have cooled the bars sufficiently to enable the clinker 
to be easily removed. 88 lbs. of clinker removed. 

End of trial. Fire as at beginning. 92 lbs. of ash raked from ash-pit. The coal 
was in large lumps with some small coal. The coal could not be used witha 
shaking grate. 


13 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 39. 


Time. 


Weight of coal 


Start 8.35 a.m. 


AE AMET? 5 aed eee 


DH OLOTOUR WWD DHE 


Time Composition of flue gases 
fired. of by volume, per cent. 
sampling. 

flue 

During Total. gases. CO: Oz CO 
interval. 

282 282 8.50 7-4 11-4 0-5 
108 390 9.20 9-0 9-4 1-0 
238 628 9.50 8-0 8-5 122 
238 866 10.20 10-2 8-6 0-2 
102 968 10.50 te1 10-4 1-6 
119 1087 11.20 a22 11-6 0-4 
186 1273 Pigg 7-4 10-4 1-2 
179 1452 12720 6-0 12-7 0-7 
134 1586 12.50 9-7 6-3 4-0 
203 1789 1.20 8-4 10:8 0-3 
94 1883 50 10-6 2 1-6 
161 2044 2620 11-0 7-8 1-4 
195 2239 2.50 tel 12:3 0-1 
145 2384 3.20 12-6 6-2 0-2 
200 2584 3.50 (ie) 11-3 0-4 
139 IGG 4.20 9-3 8-8 1-9 
141 2864 4.50 9-1 10-1 0-4 
157 3021 5.20 13-0 4-9 2-0 
245 3266 5.50 15-9 1-5 Se | 
6.20 11-8 a2 0-0 
6.35 8-2 Lies 0-5 
9-3 9-0 1-1 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 39. 


DOOM EP EE PWWWWNNNNRR Re 


ay sa) we) wae ot Te) 8) 


©, (ema 1) 1¢) (e) <4) 0); (0) 12 


saiSular. ‘8 fol levis ste. f0% ee 


eas ie, 0) fel is: Jel») elves ces: 


ie: (¢) (0) je he! fe Jevhe eo) ees %s 


SCMOMEN Otis Od) eucher3 


vee Ae) de) [es ef sm eiel 6p 04, (6) © 


Sire! <e le) fe! blame Velie ce, 7s 


ete one Meek Welle) eae. rein’ 


sare omotidates a) re, be ike bre, 


Steam 
pressure 
gauge. 


121 
108 


114-9 


Draft pressures, 
Temperatures inches of Water 
oe water. apparently 
evaporated 
in 
Flue At interval. 
Boiler | gases at| Feed In entrance lbs. 
room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
TD 480 61 — 4. | 5199) eee 
79 500 61 —-03 | —-19 530 
79 450 61-5 —:02| —-17 565 
77 440 62 —-02|] —-17 506-5 
79 440 62 —-02|] —-17 426-5 
79 450 62 —-02| —-17 418 
79 550 62-5 —-02 |; —-20 384-5 
79 640 62-5 —-02| —-21 544 
79 640 62-5 —-02 -21 512 
77 480 62-5 —-02|] —-20 592 
79 470 62-5 —-02|} —-20 244 
81 470 62-5 —-02/] —-20 476 
81 550 63 —-02|} —-20| 342 
81 480 63 —-02]} —-20 442-5 
81 450 63 —-02|; —-20 354 
81 430 63 —-02); —-20 364 
77 400 63 —-02] —-20 373 
79 630 63 —-02| —-22 g1c5 
a 590 63 —-02|] —-18 559 
79 550 63 —-02| —-18 505-5 
79 650 63-5 —-02|) —-18 525 
79 650 63-5 —-02); —-19 471-5 
79 550 63-5 —-02|}; —-19 463 
79 630 63-5 —-02} —-19 403 
79 580 63-5 —-02; —-19 474 
79 590 63-5 —-02|} —-21 346 
81 690 63-5 —-02}; —-21 434-5 
79 690 64 —-02| —-21 494.5 
79 680 64 —-02| —-21 453-5 
79 590 64 —-02) —-21 495 
81 720 64 —-02|] —-21 310-5 
81 580 64 —-02| —-21 485-5 
79 570 64 —-02]; —-21 449 
79 530 64-5 —-02]; —-20 345 
79 650 64-5 —-02| —-24 343 
77 750 64. —-02| —-24 503 
Lit 660 64 —-02| —-24 503 
79 910 64 —-02 |} —-25 450-5 
re 710 64 —-02|} —-20 622-5 
ror 540 64 —-(02 — -20 684 
77 440 64 —-02} —-19 574-5 
78-9 bre 63-2 —-02|} —-20 | 18,060-5 net 
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SUMMARY OF OBSERVATIONS. 


Date—June 17, 1908. Boiler—B. and W. No.2. At McGill University. 
Commenced—38.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 

eee ee CHOCO! stoking, ©. t,.... ee eee ee ieee Hand-spreading on alternate sides 

2p TMOG -GEENCS sa 8 gees nie a ert a nen NaC NATURE RE Ta Natural 
3. Condition of boiler and date of last cleaning. fils, Si Thoroughly cleaned May, 1908 

co UGE RENN s  Oog aEI te Gte TRN e 7.45 a.m. 

pS eY etc leaned een ere ree... aie ete ey . 7.35 a.m., 12.35 and 5.30 p.m. 

FUE 
Sa iind ot-coal..... >... No; 18—Upper seam, No. 1 mine, Nanaimo, Vancouver island 
‘ (C2271 = Hak —(). 

7. Analysis of dry coal by weight (%)................ 1N. ah 2’O, em ihe vi ie 

8. Calorific value of dry coal B.T.U. [BSP pelle “eae Pat ek ENE NA el ea Std a 12830 

ee erie Wr eOal destined. (96) ce 6 eee eT OR Fae 
BS eu onc oa Aroteilos)) eae esc yas el 3266 
11. Combustible matter in ash and clinker oT AS OPM Ch then RO, Pe Cae 16-9 
me epee 1D yy ee tt cs cennclsuly LMM FA by tore chk 186 
mec ou schis Iba.) eae Awe why Mee Deed iy kbs ince im ore cb 92 

AIR AND FLUE Gas. 

14, “Aur pressure under fire (inches of water)................0.......0..7..... —0-02 
Gy os above fire Me Oe oky Mar And, oon on —0-18 
16. ee at damper ‘ eM Re rit. Ment ete aan —0-20 
Pep smountiob dampen opening oo ae va van eels din sla cso sickle skp oe ce: Various 
Pee cberature otair in boiler house (Es )id i. |e. del ieee cvs ss 0 sececk eu bu, 79-4 
Fok AAU eel eRe OANA ee eee | he nee Ge Crna nmiranned ra 


pe oe elature ob feed’ water (1H )omccmaktaent Bis vel). meee iul, cue ey pau 63 -2 
22. ‘Total weight of feed water, corrected for difference of level DSU aes. wea! 18060 
poe vatetvlevel in gauge at starbi (inches). Oi eos! ho. kocsis . 4 
eae 2 level in gaugeyati finish. (inehes) ave 0. eles vues es ys 43 
25. Correction for difference of level, included above 18) m0 Oe Pee SHEA Rn ele a lee +20 
26. Steam pressure by gauge (lbs. per Be ae ok te, ty SERS be Oak 114-9 
phe Be meterrrcadiny (Meheg Is Tae wa Cadet vans vs veeccts 30-00 
28, Pressure in steam calorimeter by gauge (Ibs. per STE WPERE NW ger Gy ile Raa vai De 14-7 
29. Temperature in steam calorimeter (?F.)................)..0000 291-0 
Notes. 


It was found advisable to burn this coal in a thin bed to avoid excessive clinker. For the first three 
hours a hard clinker was formed which necessitated the fire being sliced from time to time. Later, the 
clinker adhered to the bars and was difficult to remove; upon turning steam on in the ash-pit, however, difficulty 
of removal was obviated somewhat. 

This coal would not be suitable for a shaking grate. Smoke at first was excessive, but later the smoke 
abated. Fire sliced 10.10 a.m., 11.30 a.m., 3.10 p.m., 3.50 p.m., 4.45 p.m. Air admitted over bars. Weather 
fine and clear. 

LWixed‘earbon. ... |... . 48°5% 
Proximate analysis of dry coal by weight AEE RGA So: he pee TO 


—_ 


GN > Ue eae aie 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 18 Coal. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nul. 


Barometer at start—30-02. At finish—29- 98. Mean—30- 00. 
ToTAL QUANTITIES. 
Tate: of itrial rn Gso5 ks ba ose v Bes eRe oe ee es ne ene 17/6/08 
Daration oftrial: (hours) oe en is wh Betas = pee Tee oe eee eee 10-00 
Weight of coal as, fired (ibd, ).5 coi re eas eee tie ween see 3266 
Percentage of moisture in coal as fired (%)...............: eA Wie RR Beto eee 2-3 
Total weieht of dry coal fired (bs.). 250 aces co see eee 3191 
Total ash and-refuse:(1bs,) . 3.5 Grease «ap Rede cee ee eee tree ene eee 278 


Percentage of ash and refuse in dry coal (%) (a) from analyses 12-4; (b) weighed .8-72 
Total weight of combustible consumed, from analyses (lbs.).................. 2792 
Total weight of water fed to the boiler, corrected for difference of level (Ibs.) . . 18060 
Equivalent water evaporated into dry steam from actual feed water 


temperature and ‘boiler pressure (los.)% 2.22 oa sop oo eee Sa enh eer 17990 
Equivalent water evaporated into dry steam from and at 212° F. (lbs.) ......21540 
HouRLY QUANTITIES. 
Dry coal fired per -hour: (bs1)2t 58 ae 2 ee ee 319 
Dry coal per square foot of grate surface per hour (lbs.)...................44. 19-0 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1799 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 2154 
_ Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating ‘surface(lbs.). 23 eos... Sek eee oo cet eet ae eer ee ee 3:37 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Steam pressure py gauge (ibs.7 sq. in?).0 3. (eee ae ee eee 114-9 
Temperature of feed water entering boiler (deg. F.)...................2...--. 63-2 
Temperature of escaping gases from, bouer (deg. W.)....) ba saa ee te 572 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-18 
Percentagézol moisture in steains ss. face aint wre bie eee cele ete ake ee 0-5 


HorsE-PowER. 


Horse-power developed{ Item 15=34¢4) s25.4.0 72 fo a thes Ae eee 62-4 
Builders rated<horse-pow er 2... 3. hrc eae ee ee 60 
Percentage of builders’ rated horse-power developed..................-.-..0-5 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Utena OT Genny) tle se eden “opin, Gh wee ed cee aco ee are 5:53 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 6-59 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11~+Item 5) 6-75 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Therm) 41 teny- 8) oe oa ioad «5 in sa arice eae te hee cote ear Cece rye. 
EFFICIENCY. 
Caloritie-value of dry coal per: lbs (BLA) ae eee eee 12830 
Caloric yalue of the eombustible per Ib. (BTU. ee ee 14300 
Efficiency of boiler (based on combustible consumed) (%)................4. 52-1 
Efficiency of boiler, including grate (based on dry coal) (%)...............04. 50-8 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.).................02.000- 23-9 
2 fe of combustible consumed (from gas analyses) (Ibs.)........ 19-7 
f dry coal (from'gas analyses) (1bs:) 15s e eee 17-2 
Proportion of heat of fuel in escaping dry flue gases (%)...............0 0005: 15-8 
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GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 17. 
Date—June 15, 1908. Trial Number—G.C.T. 38. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Coal in lumps up to 4” or 5”, with very little dust or small stuff. Appearance much like anthracite 


Smoke quite heavy. Coal burns with much flame. Weather dull and rainy all day. 


Time. 


.40 Fire cleaned and made up with No. 17 coal. 

.00 Tubes cleaned. 

.45 Trialstarted. Fire about 2” thick, well burnt through at back, flaming considerably. 
-15 to 10.35 Trouble with pump sticking. Water level dropped to near bottom of 


glass. 


.08 Fire sliced. 

-10 Fire sliced. 17 Ibs. clinker removed. Steam admitted under grate. 

.34 Fan started. 

.49 Fan stopped. 

.04 Fire sliced. 21 lbs clinker removed. 

-40 to 12.46 Fire cleaned. 114 Ibs. clinker removed. Clinker hard, heavy, and 


slightly adherent. 
Coal does not coke. Might be used on a shaking grate with steam under bars 
though not very suitable. 


.50 Fire sliced. 26 lbs. clinker removed. 
-40 to 5.48 Fire cleaned. 118 Ibs. clinker removed. Clinker heavy, but more friable 


than at noon. 


.45 Trial ended. Fire very similar to start. 103 Ibs. ashes raked from ash-pit. 


CLINKER AND ASH. 


296 lbs. clinker. 
103 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 38. 


Time. 


Start 8.45 a.m. 


D200 Pei shaun rat ee 
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Weight of coal 


fired. 
During Total. 
interval. 
Ble 213 
275 548 
262 810 
40 850 
104 954 
174 1128 
a4 1160 
191 1351 
109 1460 
190 1650 
207 1857 
113 1970 
og 2202 
The 2279 
178 2457 
163 2620 
174 2794 
120 2914 
242 3126 
93 3219 
124 3343 
140 3483 
103 3586 


gases. 
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Composition of flue gases 


by volume, per cent. 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 38, 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. i the water. apparently 
evaporated 
Time. in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance} Water. | ash-pit. | to flue. 
to flue. 
Sn eee 119 79 570 62-5 —-01 Se gas a Pee Ge wae Nad 
Veer od, 123 81 690 62-5 —-01 —-24 490 
TS ea 2 aleceeny a aa 120 81 550 62-5 —-01 — -20 587 
SEMAN eee be os 116 81 670 63 —-(1 — +22 500-5 
lhe Te eee 108 83 750 63 —-01 — +23 429-5 
PT OU Pe ee eh 3: 103 81 570 63 —-01 —-24 532-5 
DOs ree ee 3S: 123 81 490 63 —-01 —-24 253-5 
EOROUR NES 6) ois 122 79 470 63 —-01 — +23 450 
1 fon 102 79 450 63-5 —-01 —-24 333-5 
PimOOuc eee. 110 81 610 63-5 —-01 — +27 209 
TA ED ee os ws 98 83 680 63-5 —-01 — +27 536 
si od ea ol 121 83 770 63-5 —-01 — -30 230 
fe re 123 83 1200 63-5 +:-15 | —-40 623-5 
We Sh tee pane ae 118 83 670 63-5 —-01 — -34 547-5 
UE Se hn ae 121 81 770 64 —-01 — -32 473 
BOO Rhy. eid sos 110 81 650 64 —-01 —-3l 710 
Vc i 98 93 480 64-5 —-Q1 — -30 475-5 
BePOLP Osea: cen ss, 123 79 620 64-5 —-01 — -34 316-5 
NOLES le es eee 123 79 800 64-5 —-01 — -34 15 
HME ath hat ko. 120 79 710 64-5 —-01 — +25 652 
RAD es 65 3 ORs 79 650 64-5 —-O1} —-24 712 
eR Ten ee da 98 79 520 64-5 —-01 —-21 590 
BEL AN, Bint oes st 118 79 480 64 —-Q1 — +25 421-5 
AUDLEM Aan ee 120 79 480 64 —-01 — +25 452 
ie 1 ee 121 79 470 64-5 = ANN = "20 411 
el areeiar lita 123 79 510 64-5 —-01 — +25 515 
Pee PMT ants 123 79 490 64-5 —-Ol —-24 452-5 
SOO CMON, 3. 117 79 480 64-5 —-01 —-24 442 
eS a 123 79 480 64-5 —-O1} —-24 404-5 
AV iC ee er 123 81 600 64-5 —-01 — -25 400-5 
“io Eee ee a 1t7 79 540 64-5 —-01 — +25 576 
OU ee, cho rete 2 113 79 480 64-5 —-01 — -23 459-5 
Ca VR 118 79 460 64-5 —-01 — -23 403-5 
EO rasta & AA, 100 79 440 64-5 —-01 — +23 486 
PLOY (eel ttn: 3 102 79 440 64-5 —-01 —-22 362-5 
ee Pass ts 120 79 440 64-5 —-01 — -23 279 
Ls) AS Se ee a 93 83 410 64-5 —-01 — -20 385 
De DO inh tah 123 79 560 65 —-01 — +22 334 
ORL eee |, 122 79 550 65 —-01 —-2] 468 
adn Mees ae. 114 79 530 65 —-01 —-21 542 
DEAD MNS ee ns 110 79 520 65 —-01 — -20 414 
ile 3s 80-4 578 64 —-01 —-25 | 18635-0 net 


ee 
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SUMMARY OF OBSERVATIONS. 


Date—June 15, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.45 a.m. Ended—6.45 p.m. Duration—600 mins. 
GENERAL. 
WMethod:of stoking 2. se iy .t oct ac « Bye ee Hand-spreading on alternate sides 
Kind of drattc 4 cokes. € aoa thad eee ae eae ce ee Natural and forced 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
Pubes ‘cleaned 3756: 20%. a pa 0k oo el da Ree ere 7,508. 
THirerclesned 20) Saba tens ee eee ee 7.40 a.m., 12.40 and 5.40 p.m. 
FUEL. 

> Coal No. 17—Lower seam, No. 1 mine, Nanaimo, 

Kind of coal nt AWetee Fuel Co., Nanaimo, Vancouver island 


C=69, H=4-6, S=1-3 


Analysis ol dry coal by welght (9,) 2.05 ae 7k ee Need 2, O2=12-0, hatte 
Galorific value of-dny coal eb ie peradbs.. 2 es a ee Po eee ee 12470 
Moisturesin‘ coal tasifired (0e)2 ie. Oo RS bi Pe os eee eee 2-1 
Weight jofcoalfiredibe) ar cuien s cectetiisy 7 x eee 2s Ae ies ae ee ee 3586 
Combustiblematterun ash-and clinkera.7,) 2 fae. ne oe ee ee eee i0-9 
Weight ioftclinker tbe) 22k. % ay Rr Rete net a tc ee 296 
Weicht ofiash (bes). Sie eas ee Pn ere et he eee 103 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water) eae eg en a aE a hoe es. —0-01 
BboVe-fres (Ue eee he ie fc, A a ee —0-22 

: at damper Hy OEE WEES, ich, ea NS eel St rn —0-25 
Amount OF damper Opening Wr) aoe s ie eee ae eee ee ee Various 
‘Fermmperature’ of: air in boiler hotise: (Tye. oc et ee 80-4 
Einestentperature "(CF .) Sane Boe eha Seine. sree ener eet oe 578 


Analysis of dry flue gas by volume (%).....CO2=9-8, O:=8-1, CO=0, N =82-1 


WATER AND STEAM. 


fhemperatiure.ot- feed water (29st. Ge See 2 ies oc es <hr 64 
Total weight of feed water, corrected for difference of level (lbs.).............. 18635 
Water level im gauge, at start (inchés jae...) a... 7 ae ee 13 
Waterilevel in gauge at finish (inches 4.2.20). 90... ae eee oa ee 343 
Correction for difference of level included above (lbs.)......................005. 0 
Sieamtpressure by wauge (bs; per sq. indie he ae ce ee ee ee 115-0 
Basomeétemreading (inches) 3..3,\4.5 2 de eee, etches Beta tes eo OR les 29-55 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)..................045. 14-7 
emiperature. in: steam. calorimeter. (CHa) sos a. ete. a eee ee en eee 291-0 
Notes. 


This coal clinkers considerably. It might be used on a shaking grate with steam under the bars. 


Heavy smoke. Burns with much flame. Weather du!l and rainy. 


y Rixedicarbonn ae eee 46°6 
Proximate analysis of dry coal by weight % Nant MACLeCr ae ee 41°5 


GRAPHIC RECORD OF BOILER TRIAL. 
COAL NY /7 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at. McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Coal No. 17. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 
Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 
Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29- 48. At finish—29- 61. Mean—29- 55. 
TOTAL QUANTITIES. 
OR erOLe ERTL are eters YS kml amy AD RAR irc ad ts Shy 9 7h ey crear Ye. 15/6/08 
PAID Ort OUTER ieee oe ihe welt vk, fe UG es, AA REE oe 10-0 
DV ere enirconashired (lai ya ) See iN ate Aer ln ewsat Sg tet a a Ae 3586 
Percentace Ol miciewure in’cosl aa fired? (e208, he. SUA oe tabs Ge ok 2-1 
PMialwemutordry-coaldired Cosette, > Jie Mee OR ew S011 
ie wesc iea Dre lise (ba) ON iit, 2) RNMIR MIRE Rea... ac OMR ee a aRkR RO Oo cle, 399 
Percentage of ash and refuse in dry coal (%) (a) from analyses 13-36; (b) weighed.11-4 
Total weight of combustible consumed from analyses (Ibs.)................... 3042 
Total weight of water fed to the boiler corrected for difference of level (Ibs.).. . 18635 
Equivalent water evaporated into dry steam from actual feed water tem- 
Deratiro aud Donen pressure: (ayia dalaeiatinl. oe 5 Senge ele ed Seton 18560 
Equivalent water evaporated into dry steam from and at 212° F, (Ibs.)...... 22190 
HOURLY QUANTITIES. 
Be DOMUCEUSDOIADOLT lies) etn Ne tan) econ es baer es sl ae acum, «eure 351 
Dry coal per square foot of grate surface per hour (Ibs.)..................00. 20-9 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1856 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2219 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
Riess peu Cem Li ere Cee mene een errs (oo ees ee cea Uae el MN 3°47 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
Di onrueirecsire.y oaulve. dod | Sr Nil ya Is gic oe Foharo acest Ls cde 115-0 
Temperature of feed water entering boiler (deg. F.)..........00. 000.00 ce esas 65-0 
Hemperabure of escaping gases from boiler (deg. Bo)vs). 6.3. on ee baw eee dan 578 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-24 
Perea ge Giatioisuure) i sieatiiee. tae. ne meer vor tae ON ho) 0S aon at 60 


HorseE-POwWER. 


EsOEee- UWE GEVElODCG Lucie Lint O45 lee a. 08a Bing) opie othe can lc aes be 64-2 
PraliMarcer re Lets hOrse-(0 Welw manele rn nietl stint Peer Te le as Be UN ae Dy oma 60 
Percentage of builders’ rated horse-power developed.................00..0005. 107 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

PU oe. COTE) Me en ee 7 MRE At ON gh a8 NG ee IN ead lel ul ap 5-20 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 +Item 3) 6-17 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 6-32 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


itera [ic LLGT. 15 ania mee seen ween re mtae ee o ia ls oe DN haan 7-30 
EFFICIENCY. 
Oe aorueevalue of drvicoalipem iba (bale ace. Veneto) oe. uae ee ee 12470 
Palorieyvalue of the combustuble per IbatB. TU ua vs oe oe kee 14160 
. ‘Efficiency of boiler (based on combustible consumed) (%)................04. 49-8 
Efficiency of boiler, including grate (based on dry coal) (%).................. 49-0 
FLuE GASsEs. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.)...............00e0000. 25-4 
Dry flue gas per lb. of combustible consumed (from gas analyses) (Ibs.)....... 20: 
Dry fiue gas per Ib, dry coal (from gas analyses) (bs:) i). 5.0. 0.60006 cece eee 17-5 
Proportion of heat of fuel in escaping dry flue gases (%)...........0.0c0 cece 16-76 


83—21 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 21M. 


Date—June 22, 1908. Trial Number—G.C.T. 41. 
OBSERVATIONS OF GENERAL CONDITIONS. | 


Notes. 


B. and W. No. 1 not working. Robb working. Weather overcast. Coal very dusty and small. Much 
smoke given off. Blow-off examined and found tight. 


Time. 
7.40 After cleaning, fire made up with coal 21 M. 
8.35 Trial started. 
8.50 Coal cokes slightly, necessary to break up with rake from time to time. 
12.40 Fire cleaned. About 3” of clinker formed over fire. 102 lbs. removed. 
5.40 Firecleaned. As before about 4” clinker formed, very porous, did not stop evapora- 
tion very much. 111 lbs. removed. 
6.35 Trial finished, 92 Ibs. ash. 
Fire kept about 4” thick. Could be used to advantage on a shaking grate. This 
coal is easily worked, but it is necessary to occasionally rake the fire a little to 
prevent coking. 


CLINKER AND ASH. 


213 lbs. clinker. 
92 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 41. 


Weight of coal | Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. CO | Or | CO 
interval. 
Start 8.35 a.m. . 

ESS OSE Ae, ke a 290 7.290 8.50 7-9 10-8 0-6 
DAD te vee ane iets 144 434 9.20 11-2 7-6 0-7 a 
1 O80 5 rodeos ee Serica, 170 604 9.50 8-0 11-4 0-5 

10705 Seen ee ee 154 158 10.20 9-1 10-7 0-5 

AAO SOR MEA topes oar. tas 107 865 10.50 7-8 11-2 0-4 

fh SOM pen Cee he so 136 1001 11.20 8-1 10-3 0-9 

(OE UR Re CONG NS Mem neg 124 L126 11.50 8-6 10-2 1-0 

VASES a ear ie a de a 108 1233 12.20 8-6 11-3 6-0 

AAO Mee ce eee ei or 2G. 2 136 1369 12.40 9-4 9-9 0-4 

Bl Core aaa hai on kt: 109 1478 1.10 9-3 8-8 1-6 

Dt ate wheter ort, cA Icha 1639 1.40 9-6 9-3 0-4 

CRSP A WS og tt Ee Aa ae Rite 198 1837 2.10 9.2 9-4 1-3 

POD) hate brake eels nec 125 1962 2.40 8-3 9-7. 1-6 

"ht WS eka 136 2098 3.10 10-0 8-6 0-5 

Di) 0 Riana meee od cif. cia L 133 2231 3.40 10-1 8-9 0-9 

IOV Eee Wea ey 180 2411 4.10 9-7 8-0 2-2 

GA BOY sa tty eee ite Sc 66 2477 4.40 9-2 9-9 0-9 

Dy SOD teas tae acl AES a 134 2611 5210 8-5 10-8 0-2 

SR Re Dee rn 163 2774 5.40 7-9 12-2 0-1 

6.10 7-3 12-4 0-1 

OR BO eae 2: iin 58 2832 8-9 10-1 0-7 


323 


OBSERVATIONS MADE DURING BOILER TRIAL No. 41. 
Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. nad 2 water. apparently 
evaporated 
Time. | in 
Ibs. Flue At interval. 
per Boiler | gases at} Feed In entrance Ibs. 
sq. in. | room. |entrance| Water. | ash-pit.| to flue. 
| to flue. 
8. 98 79 590 64-5 eID ocean Sere ee ee 
8. 100 78 625 64-5 —:03 | —-27 A70 
9. 104 TF 670 64-5 —-03 | —-27 573 
9. 100 77 725 64-5 =-05-| '— 227 602 
9. 100 77 605 64-5 === 03 ee SP 644-5 
9. 105 79 585 64-5 —-03 | —-23 A75 
10. 98 80 575 64-5 — -03 — -23 447-5 
10. ies 80 580 64-5 —-03 | —-23 372 
10. 112 80 570 64-5 = — “26 474 
10. 114 79 570 64-5 —-03 | —-26 397 
11. 108 77 590 64-5 — -03 — -25 486-5 
ae 106 77 590 64-5 —-03 | —-25 474-5 
5 122 th 600 65 — -03 — +25 399-5 
sy 118 78 560 65 — -03 Foe 420 
12: 120 (ce 550 65 —-03 | —-27 414-5 
ae 15 76 535 65-5 =—-03. | >= -27 423 
12. 113 77 530 65-5 — -03 — -27 368-5 
12. 95 81 585 65.5 — -93 — +27 335 
1 121 (i: 710 65-5 —-03 | —-28 344 
1s 121 77 700 65-5 —-03 ; —-28 574 
4 120 78 515 65-5 —-03 | —-24 480-5 
1. 120 79 570 65 — -03 — -24 eal 
2: 120 79 620 65 —-03 | —-24 390-5 
2: 123 81 590 66-5 —-03 | —-24 547 
pa 115 81 580 66-5 —-03 | —-24 534-5 
2. ioe 81 630 66-5 —-03 | —-24 424 
3. 120 81 590 66-5 —-03 | —-24 526 
3 iFl 81 600 66-5 —-03 | —-24 464 
2. 116 81 615 67 —-03 | —-24 463-5 
3. 116 81 570 67 —-03 | —-24 462 
4. 121 82 570 67 —-03 | —-24 484-5 
4, 123 81 550 67 —-03 | —-24 371 
4, 123 81 560 67 —-03 | —-24 396 
4, 123 81 580 67 —-03 | —-26 408 
5. mis 81 550 67-5 —-03 | —-26 A412 
5. 117 81 570 67-5 —-03 | —-26 422 
D: T17 79 580 67-5 —:-03 | =-+25 349 
5. 96 93 490 67-5 —-:-03 | —-24 308-5 
6. 120 80 560 67-5 —-03 | —-24 115-5 
6. 116 80 630 67-5 —-03 | —-26 434 
6. 122 80 725 67-5 —-:03 | —-27 421 
114-0 | 79-5 593 65-9 —:03 | —-25 | 17,629 net 


oblate Seems 
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SUMMARY OF OBSERVATIONS. 


Date—June 22, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
Net OUS OMS tORINE 14> cite nk ee ae Mie een om, eee Hand-spreading on alternate sides 
GG rate bees eee ha: nar a eR ree at Nh OS etl keh ew A, ath a gym sty & eared, P- Natural 
Condition of boiler and Wate of last cleaning........ Thoroughly cleaned May, 1908 
‘Pubes cleaned Min.4 eics cic ela ao ree ee tele tence ene OMe Ore en OT Ea ne a eae Dc807OeKOr 
Mirewleaned po. tte ys fet a ee eee Peet ee etetane 7.40 a.m., 12.40 p.m., 5.40 p.m. 
FUEL. 

. No. 21 M—Wellington Colliery Co., Cumber- 
Bancoticodles pee oy oa bee ene ‘is nd, Comox district, Vancouver island. 

. . C=73-4, H=4:4. S$=0-9, 
Analysis of dry coal by weight (%)..............-. Nee 0: 0:=8-3, Ash=12-6 
Galorific:value'ot dryyeoal Bela gperd baa .c. oe tak occ ae see 13010 
Moisture ‘inicoal as‘fred<(G) Ae eee en ek aie we de oe ce een 1 
Weieht-ol-eoal fired:Ubs:) 32% aes eae neh ele 2 porate eke 2832 
Gombustible matterimash and clinker (4) <4 3h). ses, aa ee eee 13-4 
Weight of-clinkers(bs.)...5 42.55 cee eee oe NP tee ee ar eS AP Gh oy aes 213 
Weightiof ash (bs) ic ocp. c.0 oe eee Gage ee eee tee Be ence ee 92 


AIR AND FLUE GAS. 


‘Air-pressure under fire,(inches of, water) i ve os. 2 el hoist eee age ee ial . —0-03 
ie above fire ; MEME NA Ae STE Mead rh GOR BTN, foie, Conn nd) ok —0-22 
a at damper * ee OREM PRIN shoe Ses) Pk IN oe, 2 iy —0-25 
Amount of <lamper Opening 25am ac ce ne meres ee eee ee Various 
Temperature of -airin boiler house(ol |) irr. a eae ee oe ie eee cee 79-5 
Flue temperature: (Oc Se Be a es Oe Lh penetrate OC eee ites Ace ee 593 


Analysis of dry flue gas by volume (%).CO2=8:9, O2=10-1, CO=0-7, N=80-3 


WATER AND STEAM. 


(emperature of feed water (Ps). chee ye baer eee Oe eek oe 65-9 
Total weight of feed water, corrected for difference of level (Ibs.) ............. 1762 

Water. levelvin ipatige-ab start-Ginches) & aye. Gl ste 2 re ns Fae cos Re 3% 
Water leveliinieaure at finish (inches) 55 4. 22.6 oe ous Cie ee ee z 
Correction for difference of level, included above (Ibs.).. ............00 000 eee 0 
Steam pressure by gauge (lbs=perssq. inna y ae oe moped eee eee 114 
Barometerireading Gnches) . 7b =... heen k fee oe ea oe aya, een ee 29-77 
Pressure in steam calorimeter by gauge (Ibs. per sq. iN.)..............000 eee 15-0 
Temperaturean) steam, calorimeter s( (1s) vas eas Mane cake ere te ree 290-7 

Notes. 


This coal is very easily worked, it is necessary to rake fire a little from time time to prevent coking. 


Clinker porous and easily removed. It would be very suitable for a shaking grate. Much smoke is given off. 
Weather dull and overcast. 


BPixedicarboneaete eee bi 8 
Proximate analysis of dry coal by weight % hen Matters ee 302 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—No. 21 M. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.8.M.E.) 

Grate Surface (sq. ft.) —16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—28-83. At finish—29-72. Mean—29-77, 
TOTAL QUANTITIES. 

Le eh cl Lene ois yd ROR RE ULES a's Ss ead y a alls ca ea. thie 22/6/08 
PUTUE URC RIOLBLEUA IE OUILES Vc ae rial, .) ee ny Mera er eRe WOW Ie Lig ees 10-0 
ets OmECC ee SEHD LS) ot as* aw UMRsrmic ns WA bite MPa gi a's a ed ols g Urapty et 2832 
PeccentacecOmmoispure in coal AS fired (3) ee ee oh oa eee nen eens ae 1 
Meee ee omc iy eCORl (TOU LOGuee cc eae a ee kya. ocd s Shae Ais me 2804 
Bee ese Poteet Sale hea tlc took were eke ik, RU SSH eA. alnd ate eae nate 305 
Percentage of ash and refuse in dry coal (%) (a) from analyses 13-9; (6) weighed .10-8 
Total weight of combustible consumed, from analyses (Ibs.).................. 2414 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.). . 17629 
Equivalent water evaporated into dry steam from actual feed water 


remiperatito enospoier Pressures (LOS, ) a ct ad cud iyon oe oy es otk. ens 17555 

Equivalent water evaporated into dry steam from and at 212° F. (lbs.)...... 20980 
Hourty QUANTITIES. 

HD mee oe ar CU NO CLANOUL BS. te Meee Od Sat AEA | oy deergs olay aR DEA ED viva ele eR OE 280 
Dry coal per square foot of grate surface per hour (lbs.)..............-...45- 16-7 
Water evaporated per hour corrected for quality of steam (lbs.).............. 1735 
Hquivalent evaporatiom per: hour from and at 212° F. (ibs.)................5. 2098 
Equivalent evaporation per hour from and at 212° F. per square foot of water 

Den MUU Ces Ie wet Meyer ee segea ee cokers alive ON Role Agen eee tae. | ans 

AVERAGE PRESSURES, TEMPERATURES, Etc. 
Beee rests yep (hs. 7 U1 iene tee nlc le ota vase ak a be aty tee 2S es 114 
Temperature of feed water entering boiler (deg. F.)......................008. 65-9 
Temperature of escaping gases from boiler (deg. F.)............. 0... ..0 0c ee eee 593 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-22 
Merectiave. CLIO mene. tl, Scedi as A ot@ie es showed h tA. OR cell lem) BAN 0-5 
Horsr-PowEr. 

Horse-power ceveloped (fem 15345) sien Oe oe ea oes ee 60-8 
score faceus NOPse- DOW Cle areas) cee nh Oe ti wick he hn cokes atee 2 Ne a eae 60 
Percentage of builders’ rated horse-power developed.....................0000- 101 


Economic RESULTS. 


Water apparently evaporated under actual conditions per Ib. coal as fired 

Cie ron 2 Lieevine lea eee en Cte mie ye Eee eS tan eis aS ae 6-23 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-41 
Equivalent evaporation from and at 212° F. per Ib. of dry coal (Item 11+Item 5) 7-48 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


CLisriel LL Cemasy Aire were ot meatal 1s eM as. tale sug waeaae 8-68 
EFFICIENCY. 

Coline voure, OL Gey COA er i bal ati) Oke 1% 2. su bane hoo at bene ieee 13010 

Calorie value of the combustible per lobo Un) Pea tk EL ee 14800 

Efficiency of boiler (based on combustible consumed) (%)................0.. 56-7 

Efficiency of boiler, including grate (based on dry coal) (%)...............0-. 55:°6 
FLUE GASES, 

Dry flue gas per ib searbou irom gas analyses). (baa) 0. ced. sseol. aces hte eo oe 25-9 

of combustible consumed (from gas analyses) (lbs.)........ 22-1 

“ dry coal (irom eas analvees) (lbs) eo eb ce sso Ae oP 19-0 


Proportion of heat of fuel in escaping dry flue gases (%)........ 00.0.0 ceva eee 18-0 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. 221 M. 
Date—June 29, 1908. Trial Number—G.C.T. 44. 
OBSERVATIONS OF GENERAL CONDITIONS. 

Notes. 


Weather fine, somwhat cloudy. B. and W. No. 1 boiler in use. Blow-off examined and found tight. 


7.30 Fire cleaned and made up with No. 221M. coal. Pressure, 95 lbs. 
7.45 ‘Tubes blown. . 
9.20 Coal cakes considerably, it being necessary to break it up every other firing. Not 
much smoke visible. 
9.30 Fire kept about 4” to 6” thick. 
10.25 Coal caking seems to cause fluctuation in evaporation. 
11.00 Keeping a thinner fire, 3” to 4” thick. ° 
11.10 Found necessary to slice fire on account of a hard, thin clinker, which was easily 
removed. Doubtful if this could be used with shaking bars. 
12.30 Fire cleaned. Clinker in a thin, hard layer evenly spread over fire, fairly easily 
removed. ‘Turned steam on under bars after cleaning. 
4.00 The use of steam seems to render the clinker more porous, admitting a higher rate 
of evaporation. Fire kept not more than 4” thick. 
5.30 Cleaned fire. Clinker much softer and more porous than from previous cleaning 
if steam were used, shaking grate should be advantageous. 


CLINKER AND ASH. - 


139 Ibs. clinker. 
131 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 44. - 


Weight of coal Time |Composition of flue gases 
red. of by volume, per cent. 
Time. sampling 
flue ES 
During Total. gases. COz Oz | CO 
ce interval. | | 
Start 8.35 a.m. 
Pie) idee gare feared tole 152 152 8.40 8-6 9-0 1-4 
ae werner ast ic 136 288 9.10 12-4 6-0 1-0 
RUS RA © ZA 499 9.40 10-1 7-0 1-3 
WEE” WSR iG ee en eo 147 646 10.10 10-0 7-5 1-3 
CTS Bo op an neat 94 740 10.40 10-9 7:5 0-4 
PINGS omen eee ee 113 853 11.10 12-6 5:5 2-1 
POG teehee pit cll 185 1038 11.40 7-1 13-4 0-0 
ot oO ae memes has et rs 76 1114 12-10 11-8 6-4 1-2 
ESO Lk he eC 90 1204 12.45 9-8 9-0 1-2 
Nie Oe gL es a 130 1334 1.10 8-2 10-8 0-9 
WORE ates ie eushe! a 130 1464 1.40 9-5 10-1 0-6 
POU ce pete kia 102 1566 2.10 12-2 5-1 1-5 
een) heer RD RB Ft 151 1717 2.40 10-4 8-4 0-5 
EO eR Paes, ad se 227 1944 3.10 9-9 8:5 0-8 
LD care eS oe oc eg 187 -2131 3.40 9-0 iis 0-0 
LMG ae Sora ire hte i, 100 2231 4.10 9-2 10-5 0-0 
ONG, apg a ret eS ® 42 2273 4.40 10-5 8-2 0-6 
LOU Matte See ewe 150 2423 5.10 11-0 8-0 0-3 
[5 Niet de Nb Caneel ae ea Me 140 2563 5.40 10-8 7-0 1-0 
Deena in eets oad al ecto: 78 2641 6.10 feu 12-5 0-0 
ib A Ra Raa Sed 8 Fagan 118 2759 6.15 6-0 13-8 0-0 
Li pets Fi ham POS AR Sai grea Na Ae 68 2827 
9-8 8:8 0:8 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 44. 
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Bs ee er he wise WIS Tite 
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Steam 
pressure 
gauge. 


Ibs. 
per 
sq. In. 


- 120 
110 
118 
he 
123 
121 
114 
119 
1G 
123 


Temperatures 
cae 


Boiler 
room. 


Flue 
gases at| Feed 
entrance] Water. 
to flue. 


Draft pressures, 


480 67 
510 67 
550 67 
550 67 
550 67 
580 67 
600 67 
565 67-5 
600 67-5 
605 67-5 
605 67-5 
720 67°5 
630 67-5 
630 76-5 
630 67-5 
615 67-5 
900 67-5 
620 67-5 
680 67-5 
685 67-5 
645 67-5 
705 67-5 
710 67-5 
680 68 
660 68 
710 68 
615 68 
690 68-5 
740 68-5 
670 68-5 
630 69 
710 69 
670 69 
625 69-5 
600 69-5 
610 69 
580 69 
650 69 
650 69 
690 69 
650 69 
629 68 - 0 


inches of 
water. 
At 
In entrance 
ash-pit. | to flue. 
— -03 — -26 
—-03 — -28 
— -03 — -28 
—-03 — -30 
— -03 — -30 
— -03 — -30 
— -03 — -30 
— -03 — -30 
—-03 — -30 
—*-03 — -30 
— -08 — -30 
— -03 —-32 
— -03 — -30 
— -03 — -32 
—-03 — -32 
— -03 — -30 
OS Seo 
— -03 — -30 
— -03 — -30 
— -03 — -30 
— -03 —-32 
— -03 — +32 
— -03 — +32 
— -03 — -32 
— -03 — -32 
— -03 — -32 
— -03 — -30 
— -03 — +32 
— -03 —-32 
—-03 — -32 
—-03 — -28 
— -03 — -30 
— -03 — -30 
— -03 —-28 
— -03 — -28 
— -03 — -30 
— -03 — -28 
—-03 — -30 
— -03 — -30 
—-03 — -30 
— -03 — -30 
— -03 — -30 


Water 
apparently 
evaporated 

in 
interval. 
lbs. 


Sue ase P bare 


18,171 


Ou 


qn 


OUiotor 


npwowH 
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SUMMARY OF OBSERVATIONS. 


Date—June 29, 1908. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
NIB CNOC OS TOKINIOY 20) oc. (not bebe tenes cee ke an Hand-spreading on alternate sides 
Ques Ralere Co) Sk oe ane Ta RO AED ae ee NN ove UDRP I Te Ae ea dy Bn uti Natural 
Condition of boiler and date of last cleaning........ Thoroughly cleaned May, 1908 
SMG ave cere (121 61S0 pita a ee ne roar eee NT matey Gea Feces @ UPN ON Ros hl Chen SE 7.45 a.m. 
ECT Pe Glen lecd ee es ae. Bele Oise i taco Pen oie Bre .7730:a.m., 12:30 p.m.j5.60 pm: 
FUEL. 
. Coal 221 M—Mines 4 and 7, Wellington Colliery Co., 
Kind of coal.......... (eer Comox district, Vancouver island. 
Analysis of dry coal by weight(%).C =77:6,H=4:6,5= 0. 8,N2=1-1,02=7-0,Ash =8-9 
Galorific. value of dry coal .B. LU per lois. cc eet ee ee 13590 
Moisture in ‘coal asfired (9, ie Bes i Rae: eit bl a eee eee eae 3°0 
Weight ofieoal firedog.) ; vc te .ace jar Aue tice othe On canka ering ele git Pe tetera 2827 
Combustible matteran aciv and clinker (9). 5. .s 4 ae ae eee ee 257 
Weieht or: clinker (Gah cae aa. tn Ae ee sete SP hei, eee D hive. Gee eee 139 
Weight ofsash (bem thcsc . ceiterAnun 4. tie oh date <i ¢ ha aoe Ge aaa ee 13h 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water) PE eee PrN Roe ey —0-03 

above fire, Se cSivas Opa ce.. Shae oh eee eee —0-18 

t at damper “ Rio U1) eR yelaiha eet hatin 1 BO. Scala DN oe i ve ale a na —0-30 
Amount of damper opening. Full, except when ? from 3.50 p.m. to 5.10 p.m. 

Temperature of air in boiler house (°F. : ee Ser eT Pe PHC oe oe). 86 
Hlue tem petabuneat ells) oar eos le 4s ee ee ORO Ne ely, als See ear: Rite ee aan 629 


Analysis of dry flue gas by volume (%)...CO2»=9-8, Or =8-8, CO=0-8, N=80-6 


WATER AND STEAM. 


Temperature ol teedt waters B yc ie) dares Ge eke cpciei a se omeae ote Cane eee le 68 
Total weight of feed water, corrected for difference of level (Ibs.).............. 18171 
Water level in rare at start inchs) oo .los wes eee 5 iene eaee ee ts ace ee 3713 
Water level in-oauge at finish (inches}i cu en. kent cee cc lots ome ee ee 3 a 
Correction for difference of level, included above (lbs. )it 2. -\i- yatta eee 

Steam pressure by gauge (lbsaperssq il) mc, wea ee ee 115: 7 
Barometerreaaing (inches) 7. oo. es cade cme tnt ee cen 29-67 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)....5..........-..-008- 15-1 
‘Lemperavure in ‘steam calorimeter, (love. eo eo ee ee ee ee ee 293 

Notes. 


A thin and very hard clinker formed by this coal was very troublesome; this, however, was remedied 


somewhat by turning steam on under the bars. It is doubtful, however, if this clinker is sufficiently soft to be 
used with shaking grates. The coal cokes considerably and has to be broken up with a rake periodically. 
Fire sliced 11.10 a.m. Weather fine, somewhat cloudy. 


} c Fixed carbon......... 60°3 
Proximate analysis of dry coal by weight % Yoeige matter........ 30°8 


GRAPHIC RECORD OF BOILER TRIAL. 
C.C.7- 44 COAL NY AI Mifoo 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—No. 221 M. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.8.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29-68. At finish—29 - 66. Mean—29- 67. 
TOTAL QUANTITIES. 
IDS Ce UREA toes 80 aE RD MD SR OR NY ee as ee ear 29/6/08 
RR ei EUPIA eC LYOULES ) 0 Noe eee Oe tay Sue ous 6, Suir crab rae emt Fone Sa 10-00 
vere OO MCOL eee ITOU LUSC ie eee COME Colt vine hoe hah oh cloud wa G sie die se oe abe 9 2827 
bevowace.o; moisture im: coal as fired: (Wy) sy. s cae ce Pee bee eee nse end ees 3-0 
Be vere nirotrary, cog) hired) (bsi) ts as ese tee hah bares oo be eae e as 2742 
Sy eee FCs Kel Liss (16)! hl eee nies Gee meer abe eat a ra, cd ky ae aw ate igs) DAES gi NED 270 
Percentage of ash and refuse in dry coal (%)(a) from analyses 11-97; (b) weighed.9- 86 
Total weight of combustible consumed, from analyses (lbs.).................. 2414 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.)...18171 

Equivalent water evaporated into dry steam from actual feed water 
Peuieravure ang polleroprossures (ba. \u.85 ©. ase Aten. oo ek oe Ho. Mma 18110 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)......21600 


HouRLY QUANTITIES. 


Ermer er Cun ernOUT a Les) curse sre tech art ees cosh arte Re aoe peas a eee a at arm ree 274 
Dry coal per square foot of grate surface per hour (Ibs.).....................: 16-3 
Water evaporated per hour corrected for quality of steam (lbs.).............. i8i1 
Equivalent evaporation per hour from and at-212° F. (bs.)......... 205.5254: 2160 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
earn rst ACen ita Meera tne ney eet oA sda MGincia us vide a tn ues eh ee 3:38 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
ee an screw ve Cau CenM es TAC. ING). o, Wie Mees oo Ore i Spey eucac set ganas Dib? 
frenmneraiire o1 sce water entering boiler (deg. Fi)... fac. .buee Sage ee eee 68 
Temperature of eseaping gases from boiler (deg. F.) 0)... ee ee a 629 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-27 
pevcantacerOr MGIbure si StCAl heen cde ee iid ee hy teat, e Siac. oe eee: 0-4 


HorsE-POWER. 


Hioree-oower cdevelopede Item 115° 345 tbe on kkk ah we eds oe eh epee 62-6 
Pere BICC NOt se <0 W Clas vicar. k 0 eee Meare det 6 Stl ee oes ue aad kage ai) ER OREN 60 
Percentage of builders’ rated horse-power developed.................0200+000- 104 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

CU Per Oc LOGI gs ea Pn ee, cma ee dod tak ve oars Dak aisha een enn 6-42 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 7-68 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11~+Item 5) 7-89 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


PL Get elect CL cliigs remain ae ara n eh P sce er Sit a tik gate My ese 8-95 
EFFICIENCY. 
COM Vy alUbiOn Cry COMMDeIA melee stares asce eA leo 4 ents eld been ae 13590 
Caloriicrvalue of the comoustivle per Ib. (6. UU.) .. 0. ooo os me os Cee a ee es 14920 
Efficiency of boiler (based on combustible consumed) (%)................4.. 57-9 
Efficiency of boiler, including grate (based on dry coal) (%)................4- 56-1 
FLUE GASES. 
Dry flue gas per lb. carbon (from gas analyses) (Ibs.) .................000000. 2o°0 
+ fe of combustible consumed (from gas analyses) (Ibs.)........ 21-4 
i 4 dry coal as fired (from gas analyses) (Ibs.)................ 18-2 
Proportion of heat of fuel in escaping dry flue gases (%).......... 0.00.00 ee. 17°53 


ALERT BAY COAL FIELD. 


* VANCOUVER ISLAND, B.C. 
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TRIAL OF B. AND W. No. 2 BOILER WITH COAL No. EX. 234. 


Date—March 1, 1910. Trial Number—G.C.T. 71. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Coal in fairly small hard pieces, some dust and dirt. The blow-off was examined and found tight. 
Grate consisted of fixed bars with i” air space. 


Time. 
a.m. 
6.45 
(Oey 


A banked fire was broken out. 

Fire cleaned and made up with No. Ex. 234 coal. 

The tubes were cleaned previous day and not biown before trial, there being no 
steam hose. 

Trial started. Fire about 3” thick, half burnt through, fair amount of flame 
B. paces No. 1 boiler is not working. Coal burns with a good flame. It does 
not coke. 

Fire about 34” thick, black smoke emitted. 

Fire about 5” thick, consisting of about 2” of dirt and 3” of fire. 

Fire about 8” thick, consisting of about 5” of dirt and 3” of fire. 

Grill open a little. 

Grill closed. 

Large amount of dirt. Forced draught used. 


12.45 to 12.51. Fire cleaned. Clinker removed in large plastic and porous pieces. It 


or) COR Wh Ne 
Hy 
On 


adheres to the bars, making fire troublesome to clean. Could not use on 
shaking grate. 

Put steam on under bars. 

Sliced fire. Clinker not sticking to bars. 

Sliced fire. Removed 11 lbs. of clinker. 

Sliced fire. Removed 16 lbs. of clinker. 

Put fan on. 

Cleaned fire. Clinker removed more easily than before, owing to steam. Fan 
stopped while cleaning. 

Finished trial. Fire as at start. 84 lbs. of ash were raked from beneath the grate. 


CLINKER AND ASH. 


427 lbs. clinker. 
84 lbs. ash. 
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RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 71. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling 
flue 
During Total. gases. COz Or | CO 
interval. 
start 8.35-a.m. 
POC ise re eee tek oe, 180 180 8.45 8-1 9-2 3°3 
Us) ERD at eee ie ae) 155 330 9.15 8-1 10-2 0-8 
Es i aE i dM ok Le 145 480 9.45 8-1 10-9 1-5 
DUET ye hay cee 174 654 10.15 6-3 13-8 0-0 
Rea Te toe Sah eor ola Te anange g 146 800 10.45 8-5 10-3 0-9 
iy 8 fet a Wace ailad Manna aS pce 150 955 11.15 6:24) S346 0-0 
(8 Ut Ne nea h ieee ete 1i2 i ear bi ieee Bs (oon 12-3 0-0 
Lag ae ER Ps ae a ae eee 168 1295 i eA (Gre 11-5 0:5 
Dc rete ce eer hee ee 163 1458 12°40 4-8 15-8 0-0 
AG c sts cae ee 93 1551 LETS Sa 14-6 0-2 
OU, Rea Me ee ( 1624 1.50 8-5 10-9 0-4 
LE eee ae eed ener 102 1726 eles 8-1 die 0-5 
Lg eee). tee a ieee | 205 1931 AD Pci | 12-8 0-4 
Be SO ee cinta eet ee ce 166 2097 Ses 8-3 1ie5 0-2 
EDO eee Cee ere 172 2269 3.00 6-4 13-1 0-0 
pigs] OK ip sia Ea its a Watt mee 161 2430 4515 7-5 11-9 0-2 
RR ER WB wel Uae, 165 2595 4.45 6-2 13-3 0-1 
PERU) a eee Mi heey 67 ok 163 2758 yes ffx 11-6 0-7 
BBS hy) OL NR ee ee 170 2928 5.40 ae ay) 10-8 0-3 
ORL Meier eves fits oS 164 3092 6.10 9-5 8-8 ors 
IRE ane eed agg op a 65 B157 — 
OOO emer as 6. Mae cee) © 102 3259 125 11-9 0-6 
Da te pies cla eare Tl 118 3377 
GHEE Ta Tria chiar tro Miers antes May? ape 25 3402 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 71. 


Temperatures inches of Water 
OF: water. apparently 
evaporated 
in 
Flue At interval. 
Boiler | gases at | Feed In entrance lbs. 
room. | entrance} Water. | ash-pit. | to flue. 
to flue. 
66 297 40-6 — -02 Baio ie nO et eae 
63 306 40 —-02|} —--1l 360 
63 320 40-1 —-03 | —-10 500 
62 349 40 —-02; —-12 469 
G2e Vareke care 40 —-02} —-12 433 
Gan eee 40 —-02} —-12 oon 
63 348 39-9 —-02} —-12 469 
61 320 39-8 —-04] —--1l 413 
62 330 39-7 —-05/} —-lil 585 
61 365 39-4 —-05}; —-10 361 
60 330 39-3 —-03 | —-10 399 
61 328 39-2 —-02| —-09 368 
61 334 39-2 —-02| —-12 448 
69 362 39°3 —-03 ; —-12 438 
61 328 39-2 —-02; —-ll 359 
61 363 39-2 +-03 | —-16 425 
60 339 38-8 —-03 | —-15 414 
63 305 38-9 —-02; —-15 368 
61 303 38-9 —-02} —-10 406 
60 330 38-0 —-02|} —-10 215 
59 320 38°95 — -Q2 —-18 127 
60 380 38-5 —-02; —-18 310 
60 410 38-5 —-02|} —-18 496 
60 410 39-0 —-02} —-13 430 
60 460 39-5 —-02} —-15 467 
60 390 39 —-02} —.14 360 
60 420 39 -O1 —-15 397 
60 440 39 —-O1 —-15 460 
60 460 39 —-02} —-16 509 
62 400 38-5 —-02| —-19 469 
61 400 37-0 —-02} —-19 430 
60 420 38-0 —-02} —-18 315 
60 480 38-0 +-09; —-15 685 
60 420 38-0 + -08 —-16 410 
61 450 39 + -20 —-15 436 
61 500 40 +-28 |; —-15 408 
61 440 39 +-23} —-13 556 
82 360 44 —-02; —-1l 440 
65 370 41-5 +-45;} —-ll 280 
62 370 41-0 +-12) —-12 315 
62 340 42-0 —-0l —-12 349 
61-6 374 39-4 +-02) —-18 | 16,604 net 


Steam 

pressure 

gauge. 

Time. 

Ibs. 
per 

sq. in 

0 gale 121 
Yes ate ke so 118 
UO a 121 
bogs 1 ll aint iret aaa LOZ, 
See sie 2s leh as Wal 
GH Re Cae eee 23 
Meh Ses Eat 123 
Meee encase, 5: 122 
Wrasse. ooh. . 125 
Moos hers fae. 117 
ee ee oe 122 
Oats Va is a aoe 110 
TAR SOs, col UO 109 
lease a ee... 109 
PAGE... itd nicte ai 107 
1 OG 122 
ONE D2 GE: ee an 103 
MF ese pte gic eAoos 84 
Pe ee 83 
Me hes ck 5) 99 
Pee omee. coh tiee ! 2 107 
Ly poe ae eee 123 
LS ee eer rey 
Sa a A ee 116 
Peet es 122 
oa ee 119 
Sie doe 121 
i) 2? 119 
Ae 120 
HT nt ae 115 
fot ee a aa 124. 
eee Nee ee Ss 121 
ee ie een Ces. 111 
6051 bas eee 115 
Plt 3 ole ee aa 106 
PON) ee aa Sass jb 
sO 124 
ee es.) « DE 
Pe ick s) aes gibt: - 102 
EOO HATE oS; 122 
ee ak oe sgn LEZ 

Lis 7, 


Draft pressures, 
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SUMMARY OF OBSERVATIONS. 


Date—March 1, 1901. Boiler—B. and W. No. 2. At McGill University. 


Commenced—8.35 a.m. Ended—6.35 p.m. Duration—600 mins. 
GENERAL. 
Pope Leutiod Ol StOKING van ho. Re Ue Pee Hand-spreading on alternate sides 
ERATION OL TALE Js teins: eo ae gn cae ARG een ee Partly natural and partly forced 
3. Condition of boiler and date of last cleaning...... Thoroughly cleaned August, 1909 
4s bes cleaned: 0 hack, ae ae eee ee ee ee ee ee Previous day 
Didar rarcleanad Ama. 75 Sus mantcg mice wen era ee aes 7.45 a.m., 12.45 and 5.45 p.m. 
FUEL 
Gr SKIN GOP COaL Fas 72 iawad . alee ace iel ose Pee sa aE ec ic ae are No. Ex. 234 
(ie Analysis of:dry.coal-by weight)(%)\ i)... bees seis ee 
8. ,Calonfic walue of dryjcdal Ba. mer toe. 2 4, wen cee eee 11560 
0. eNigisture in coals red (9s) wa ke wae OL ea ee Daa 
LO a Weight otcoal fired (lbs:). a deew ee wes ok ee ee ee 
1122 Combustible matter in ash.and«clinicer(% oo. 4. tue ee ee 34-3 
Lee Weight of clinker (lng... ate eter reo tometer, | kOe a en 427 
i3.ce Weight: of ash (Ibsijaa) <. ects pee nee 0 cline any ee 84 
AIR AND FLUE Gas. 
14 sealer pressure under’ firé- (inches’of avater eee) ba. +0-02 
15. v above fire i tn face URN? 2) 5 Reageet ugha: bein: chee hate car tee eee eae —0-05 
16. 5 at damper iy ey ei ee en ee a Se —0-13 
U(scAmount of damper-opening.. Pi. Se BN: eee Ful 
iS-@) lemperature of airim:boilershowsend (is) ony, i eas 61-6 
Los cl lue temperature (2H) 2) ho sede. e deen ee Ua a eee ee 374 


20. Analysis of dry flue gas by volume (%)..CO.=7-5, O2=11-9, CO=0-6, N2=80-0 


WATER AND STEAM. 


alaed emperature of feedwater (°H:). 2.707 ee pent ee 39-4 
22. Total weight of feed water, corrected for difference of level (Ibs.)..............16604 
23-3 acer lével.in gauge at start. (nches)ta.. |) tk re ie 
Zio W aver level in. gauge.at finish (inehes) aus s0os (rae ele eee 435 
25. Correction for difference of level, included above (lbs.)...................... — 20 
26.7) steam pressure by gauge. (lbs. persa si ja, ele See 114-7 
27.1 ‘Darometer reading (inches) 2. pra (ev eee) ee ace a ene 29-65 
28. Pressure in steam calorimeter by gauge (Ibs. per sq. in.)...................... 19-3 
29.7 Lemperature in steam calorimeter ( Ka )geie ae pee, te ee eee 285-6 
Notes. 


This coal burns with a good flame. It emits a rather dense smoke. It does not coke. The actual fuel 
bed was kept about 3” thick, but a thick layer of ash and clinker was formed under this. The clinker con- 
sisted of large porous pieces which were rather difficult to remove owing to their adhesion to the bars, 
however, these conditions were improved when steam was admitted underneath the grate. Weather dull and 


inclined to rain. 
; Kixed carbone ere 48°2 
Proximate analysis of dry coal by weight % {Volatile matter....... 36°7 
ASHE ihtncr cleus eee 15°1 


GRAPHIC RECORD OF BOILER TRIAL. 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine quality of Coal. 

Kind of Fuel—Ex. 234. Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639. 
Superheating Surface (sq. ft.)—Nil. 


Barometer at start—29-7. At finish—29-6. Mean—29- 65. 
TOTAL QUANTITIES. 
POPS REEM Necocs cae  h aem Re re A TA a ct AO GO 1/3/10 
Ue ae eUC NOUNS rman @ Oe ape een, BD ands, wc gigtallettinn.® gale d tia a uls 10-00 
Weight of coal as fired ies ee ae nhac niche oe a cut Ns Se ene ete ae A 3402 
Pe centicor momture-in eal as fired) (9% 0. Sh a ck ve eel ot View en 5-3 
Berrie odomury cog fren (bscjes sl once oe br aes ok Satins OS eae ee S222. 
cet ee ecteTiCRren se (1UGs neon mee 1 sip Sr oh Say es Se ee 511 
Percentage of ash and refuse in dry coal (%) (a) from analyses 23-0; (b) weighed. 15-86 
Total weight of combustible consumed, from analyses (Ibs.)...............004 2481 


Total weight of water fed to the boiler, corrected for difference of level (lbs.).. . 16604 

Equivalent water evaporated into dry steam from actual feed water 
Pemieraire ancdibouer pressure, (0s jon 2 2ac% op inde Kea ey ee Os 16460 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 20110 


Hourty QUANTITIES. 


Permeco ar arene Ch IOUr (Osc) det ae he's ons eke oh os Med oh oy anes 322 
Dry coal per square foot of grate surface per hour (Ibs.).................0005. 19-2 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1646 
Equivalent evaporation per hour from and at 212° F. (Ibs.).................. 2011 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
ean ret SCCa ie. art Ne ee te in Bee LA ee 3:15 
AVERAGE PRESSURES, TEMPERATURES, Erc. 
Breuppres-utevpvecaiger (lps fa. 1.) only hares vn aks fb co ee xo hws den oe 114-7 
Temperature of feed water entering boiler (deg. F.).......... 0.000000 ce ee eee 39-4 
Temperature of escaping gases from boiler (deg. F.)...............0. 000000 ee 374-0 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-15 
ee Seem CACO rOrs MOIS Ur Gr yO ONITT eer oie a Me ee waa igs uwemenla seed oe PD eaeumatlee Ter 


Horst-Power. 


iroree-bower developed (ltenilo--c45 jo aha ol eel ee ca ede ed aac naae 58-3 
Poteet AECCSHOTRE“POWEL as cea eater a ay nae es Pa ee Ce adie see woe Bs 60-0 
Percentage of builders’ rated horse-power developed.....................000. 97-2 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

PL Reria lees RCI rise eties ome erat nee meme I MY Ir ore ace Pe a PS Weihua OS 4-88 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 5-92 
Equivalent evaporation from and at 212° F. per Ib. of dry coal (Item 11+Item 5) 6-25 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


EATEN SSM MESS Ercra aha) 7s Wee lira ket ies ac mS els a A ea Ps a 8-11 
EFFICIENCY. 

PP aoriicey aie. O1-ary coamper ibe Clic b. Uae ade ychale oe Cees yng ows aa 11560: 

Caloric value of the combustible ner lb. (B.T:U3).. poe ee ee ke we 13620: 

Efficiency of boiler (based on combustible consumed) (%).................4. 57-5 

Efficiency of boiler, including grate (based on dry coal) (%)..............005. 522 


FiuuE GASEs. 


Dry flue gas per Lercnrpon (irom gas, analyses! (Os. isso os vba sence se oe 1+ 
of combustible consumed (from gas analyses) (lbs.)............ 
dry coal as fired (from gas analyses) (Ibs.)........0.. 0... 0006: 
Proportion of heat of fuel in escaping dry flue gases (%)..........0c cece eee eee 


4c “6 


83—22 


STANDARDIZATION TRIALS 


ON GEORGES CREEK COAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH GEORGES CREEK 
RUN OF MINE COAL. 


Date—June 20, 1907. Trial Number—G.C.T, 1. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather stili and overcast, clearing at noon. B. and W. No. 1 boiler cold. Tubes cleaned before trial. 


Time. 

18/6/07 Fire lighted and banked 2.00 p.m. 

a Fire broken out 7.00 a.m. 

10.4 Start. Fire thin at front to 12” at back, flaming slightly. 
13,34 Fire sliced. 


1.25 Fire sliced. 
2.15 B.and W. No. 1 boiler fire lighted. 
2.25 Fire sliced. 
3.21 Fire sliced. 13 lbs. clinker removed. 
4.52 Fire sliced. 8 lbs. of clinker removed. 
5.52 Fire cleaned. 40 lbs. of clinker removed. 
8.30 Fire thoroughly cleaned. 75 lbs. of clinker removed. 
8.45 85 lbs. of ashes raked from ash-pit. 
8.50 ‘Trial stopped. 
CLINKER AND ASH. 
136 lbs. clinker. 
85 lbs. ash. 
RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 1. 
Weight of coal 
fired. 
Time. 
During 
interval. Total. 
Start 10.45 a.m. 0 0 
es eee ree Poe paid ee eed Sor ye sit ed wate. 180 180 
OTE SD ar Sak ay TE oR ok tee ie Mie dl en a 158 338 
De eee ee Aare ober eee oe ee en UO Re lg ok LE 509 
1 TNE Jb eae 6 Ms ar oe ace | “Me TAR 1 IR ec I en a a 150 659 
a ens ee eet ee) en ere ee ie Me io Mo Ok 116 ries 
fee Aree aa caret Aen ROMS coment Oe red he td 116 891 
Se) eee era en ee eee Rg ee mee ai ele eten rt oT) oS 136 1027 
er eto cree arn eet ver ene tea cats a pee At ol Re 119 1146 
A) BEd Eig rN ee Oe Spl WIS 2 ee le DNs ae etic 125 1271 
LS ee Soe eect ane er ote ee rR ae a et 172 1443 
eee a Pete Se uner neh sete) laren ht ee 166 1609 
2a aSeteat SoHl Ul dood or MAES Ty DUE SEOS ack ia? Ui ae bales eee a Oe 124 17353 
HG Wee Sie hse Sher ae a Raa PRs la ta a ey ge a 1G; 1850 
12 Na be heh ao Selo gina fle. on ae: IRC nn en ee Mea ey a re 2 116 1966 
i con he MO MELE Him Mn Beet ns ile 5 gin ond base gay etch nou hiw aiicnte 2g Koay 109 2075 
eS EF ee hoe) ets BL ete saat sug 114 2189 
cote eer eee ne OME MM ee lc GUA a sc uk Bay eas ad SS Rds evn 116 2305 
oer) | men mE LR alc. ca Misc pigen pian we ates alMi gy: glia 102 2407 
Close 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 1. 


Steam é Draft pressures, 
pressure greases ee inches of Wate 
gauge. : water. aiceheee a 
to feed tank 
Time. Ib Flue At in 
a Boiler | gases at| Feed In entrance] interval. 
SS room. |entrance| Water. | ash-pit. to 
Saat to flue. flue. lbs. 
Ace eer eae ae 108 80-5 365 61-2 0-1 O>Be< ie ope aa 
C1. OO eee 103 80-5 355 61-7 0-1 0-35 324 
nM beast RS Phe Mees 105 80-5 365 61-7 0-1 0-35 386 
DBO 8 faerie 99 81-0 355 61-7 0-1 0-3 453 
Wp 2 Be ae ee ee 108 85-0 370 61-5 0-1 0-35 453-5 
2200 ema ne tu. 102 86-0 315 61-4 0-1 0-3 526 
Le Lem ta mea. oh 104 86-0 320 61-5 0-1 0-3 306 
UES het, Salli orate Se 120 85-0 330 62-5 0-1 0-3 243 
LAD re is sont 119 86-0 370 63-0 0-1 0-3 504-5 
TROO Re yee es 94 86-0 347 63-5 0-1 0:3 659-5 
iB Ben ok ee 115-5) 87-0 360 64-0 0-1 0-3 224-5 
Mee) Sepa te hares 122 89-0 420 64-5 0-1 0-3 592-5 
tO ROees vi ate tah 115 87-0 385 64-5 0-1 0-3 647 
200 Meese & 114 87-0 365 65-0 0-1 0-3 561 
ALT eee nee nem 103 87-0 350 65-0 0-1 0-3 553 
DOO eee ee oe 120 88-0 375 65-0 0-1 0-3 507-5 
DEAD Paes nd icles 122 88-0 395 65-0 0-1 0-25 400 
*SORLULOE:  , aeeraee  ee 123 87-0 380 64-5 0-1 0-25 462 
DELO eee a ae 99 87-0 385 64-2 0-1 0-25 505-5 
SOUS RS Mepieaate nd: 107 88-0 400 64-2 0-1 0-2 433 
Bea Oe seen | de 97 88-0 400 64-5 0-06 0-2 366 
HN 0 ie ena re Ne 105 88-0 405 64-5 0-1 0-2 680 
A Ait. be aaa eet tk 98 87-0 350 64-5 0-1 0-2 350-5 
fT Uy erg er Save 87 88-0 375 64-5 0-1 0-2 426-5 
AIGA aaah cru ers 99 87-0 360 64-5 0-1 0-2 386-5 
BeO0 eee tise ait 118 88-0 415 64-5 0-1 0-25 315 
Daa eee 6 119 86-0 405 64-5 0-1 0-2 495 
By AOU esha ie. 113 87-0 415 64-5 0-1 0-2 416 
yg: Napeiee Ape mer iamiras 94 87-0 415 64-5 0-1 0-2 591-5 
Oe Veena, Porn we 110 90-0 A415 64-5 0-07 0-2 496-5 
OSiovat, poe cael 103 87-0 400 64-5 0-1 0-2 266 
G2 B0beeats bee uee 113 87-0 385 65-0 0-1 0-2 443-5. 
Oe aN wee eee eae 112 86-0 402 65-0 0-1 0-2 304 
ROU eee Mico et 113 86-0 390 65-5 0-1 0-20 500 
oe Vereen cre tae. i 102 86-0 395 64-5 0-1 0-2 443 
Theale) OTe ie aera Me 2 113 86-0 375 64-5 0-1 0-2 543 
Tey ace bee reset 116 85-0 370 64-2 0-1 0-2 391-5 
8 OO Meee ay Be @ 118 85-0 405 64-5 0-1 0-2 326-5 
Ae ecret feck Ay 107 85-0 400 64-7 0-1 0-2 452-5 
Siro wlan weucewes 116 85-0 415 64-7 0-07 0-2 459-5 
ral VEO eee Mae 102 87-0 355 64-7 0-1 0-2 298-5 
ro) cee nae ot PPR ane | MaMa ge Eo Ney UN al de hee ee 19 
WIGAN Nein. Fest. tr 108-7} 86-1 379 64-0 0-1 0-25 |———_____ 
Total |17,673-5 net 


Se ioe ieee 


No 


343 


SUMMARY OF OBSERVATIONS. 


Date—June 20, 1907. Boiler—B. and W. No. 2. At McGill University. 
Commenced—10.45 a.m. Ended—8.50 p.m. Duration—605 mins. 
GENERAL. 
RCL EGC) OM SCORNED N TS Ahad wacloatrta ream laity ae 3 Hand-spreading on alternate sides 
Tessa Wags Tare 8 3 ek le ey, Br, eee Nels aL eRe rr Mg aa he iota sore at Natural 
Condition of boiler and date of last cleaning....... Thoroughly cleaned June, 1907 
HES a SIEM ar ato BAR par Wy Se i a ge oe Oy a eRe ter aa a Before trial 
Hire cloanedsn: oie Bie Before trial, 3.21 p.m., 4.52 p.m., 5.52 p.m., 8.30 p.m. 
FUEL 

eT rree create Lerten fig, CU caret Ds eps Ur malas nar des Georges Creek, run of mine 
Analysis of dry coal by weight (%)— fixed carbon 71-2, volatile matter 19-6, ash 9-2 
Oe loritierveiierorrdry coal. Ue per Ibe, oe vat in. Sas eee a ee ae nel eet 14080 
Pee Ire mIRC a eae LITER 7, ae ete fc lenwila’ sor woe oe ho ADs ceo yale ae a acre aes 1-9 
Pe eicnot cos sired" ba) ieee Peete Sleek cot eh eo eae a + ee ke Vie 2407 
Moni ouseipiemaiverin ash and clinker (%) 22 vas ee wh en a Or eee 18-5 
Wer roennicer (Mog. e s)he Marte 2 ae 2 LAUR Ss Rue OREN SOR aN hn Ci 136 
Rete reC ec i Lysis EMete ie mtr a hr ee Mel ye nage shed gate ae pe ony Soret laa 85: 


AIR AND FLUE GAS. 


itepre-eure under ibe dinches Ol Water) cb os roe ge ee ee ee —O-1 
above fire a AID PTE BP See See TER REN LPO ea —Q-2 
i at damper i Sita OTs aera Cptpi ie yk at PNA Bn bes SR i —Q-25 
Pah CRUDE IAT TDC CRO DCIING we penile sae Pele ah Na fans win a aaa nM ole Beane Full 
bemiperature ol-air In-bouer house (Te ahh. ox te alle a le DOS eg a 86 
Pies ouipeMntlirent ; Ls enone vedon Wvatmeicctena cerns Oi LRA TAET, dra nee eigen 379 
Analysis ol. dry flue gag by volume? ([p)5 0 ee ee == 


WATER AND STEAM. 


iemperuiire, 01 feed: WaLele GU Mw tegy ae ree wea rin Srila ies Gntey se 64 
Total weight of feed water, corrected for difference of level (Ibs.)..........+... 17673 
Wrrervicvelun, gaugerat Btarbe(inches\m pray en coats Ae whos kines 0 mene 4.95, 
Vier levelin gauge ay ttish<(inches) entire. & nails 2 ede teak, a) Sella ey 4-00: 
Correction for difference of level, included above (lbs.)..................00.005- 38 
Bp amipressure by gauge (pss pens itary tn eee Ae ya ea a ace Sere ee 108-7 
earmomicter reading GNnChes jc seme: ra eetntie ek Rn os a arine bo en eee ona ae 29-7 
Pressure in steam calorimeter by gauge (Ibs. per sq. in.)........... 0.00000 e eee 5-6 
Memperature in steam calorimeters Maeiacai a. mal axe Rae 4-tie eevee see 232-2: 
Notes. 


Fire broken out 7.00 a.m., sliced 12.34, 1.25, 2.25, 3.21, 4.52, 5.52, and 8.30 <A small fire lighted in: 


. L boiler at 2.15 p.m. 


— 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 

To Determine condition of Boiler. Kind of Fuel—Georges Creek, run of mine. 

Kind of Furnace—Fixed bars, 30% air space. 

Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.) —639 
Superheating Surface (sq. ft.)—Nil. 

Barometer at start—29-7. At finish—29-7. Mean—29-7. 


TOTAL QUANTITIES. 


Date‘of trial o...2 3.05 wong cee aa) 0s ae ae ne ape 20/6/07 
Duration. of trial (hours) ge ee 10-08 
Weight of coal as fired (Ibs. ) 2 mene ee ee 2407 
Percentage, of ;moisture intcoal as ‘fired 4%) 2.2, 94.5 i 1-9 
Total weight of dry coal fired {1bs;). . 22 pee ee 2361 
Lotal-ash and refuse: (lss.). 9) 5.40 2 oo Hope hes ii en 221 
Percentage of ash and refuse in dry coal (%) (a) from analyses 11-3; (b) weighed...9-3 
Total weight of combustible consumed, from analyses (Ibs.).................. 2094 


Total weight of water fed to the boiler, corrected for difference of level (Ibs.). ..17673 

Equivalent water evaporated into dry steam from actual feed water 
temperature and) boiler pressure<{lbs.)-.0.4.. se 17160 

Equivalent water evaporated into dry steam from and at 212° F. (Ibs.)...... 20500 


Hourty QUANTITIES. 


Dry. coal ‘fired per hour (hs) 3.7). eee ee a ee 235 
Dry coal’per square foot of grate surface per hour (Ibs.)......'................ 14-0 
Water evaporated per hour corrected for quality of steam (Ibs.).............. 1701 
Equivalent evaporation per hour from and at 212° F. (lbs.).................. 2035 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface (Ibs,).e. ek a aeke eee ea ee 3-19 


AVERAGE Pressures, TEMPERATURES, Etc. 


Steam pressure by gauge (lbs../:8q. an.) -ee ee ee ee 108-7 
Temperature of feed water entering boiler (deg. F.).......................... 64-0 
Temperature of escaping gases from boiler (deg. F.)........................... 379 
Pressure of draft between damper and ash-pit (ins. of water).................. 0-15 
Percentage Of moisture.in steamy «sy. yf wees ee 4-0 


~ Vole Ay eS eG her ue een tie ae 98-5 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 5+Item 3)..... Pee ere ee Pe Per ne ee tk 7-35 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 8-53 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-69 
Equivalent evaporation from and at 212° F. per Ib. of combustible consumed 


(Ttem 114 Item: 8) 2 ae aos cco Une real oS eer 9-8 
EFFICIENCY, 

Calorific value of-dry coal per Ib. (BZI.U.)e—- 9a on oe ee 14080 

Calorific value of the combustible per Ib. (B.T.U.).......................... 15500 

Efficiency of boiler (based on combustible consumed) (Oi) an oe ee ee ae 61-0 


GRAPHIC RECORD OF BOILER TRIAL. 
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TRIAL OF B. AND W. No. 2 BOILER WITH GEORGES CREEK COAL. 
Date—Sept. 21, 1909. Trial Number—G.C.T. 68. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


Weather fine and clear. Blow-off examined and found tight. 


6.30 Fire broken out. 
7.15 Fire cleaned and made up with Georges Creek coal. 
7.45 Tubes blown. 
8.40 Started trial. Fire 2” thick and well burnt through. 
9.00 Fire has to be kept thin owing to small air space. 
11.40 Fire clinkering a little. 
11.45 Fire sliced and clinker removed to front of grate. 
12.00 Fire cleaned. 89 Ibs. clinker removed. 
1.35 Forced draught in ash-pit until 5.10. 
5.15 Fire cleaned and 186 lbs. hard clinker removed easily. 
6.45 ‘Trial finished. Fire as at start. 


CLINKER AND ASH. 


275 Ibs. clinker. 
“7 Ibs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 68. 


Weight of coal Time Composition of flue gases 
fired. of by volume, per cent. 
Time. Roe ee eee en. eal pling nh 
flue 
During Total. gases. COs2 Oz Co 
interval. 
Start 8.40 a.m. 
Lic hth: Oy Te ee re 169 - 169 10.05 8-1 12-1 0-0 
oe... ae 115 284 10.35 Tm anton 0-0 
Whee er 117 401 12.15 Pe ake 0-9 
Ree) tarts Ca ee 22 are 170 yin 12.45 10-2 9.2 0-2 
LAT a a, eee 84 655 1.30 9-5 on 0-0 
LIES eB a ae 135 791 2.00 donee 0-0 
Pee Gk se 141 932 2.45 TOC ete G 0-0 
LS the 22 Re IA Se ae eee 221 Pas solo LOe1 9-5 0-0 
Rate. hcg 2 13s 1286 3.45 9-J 10-9 0-0 
i Sho Gye i a 290 1576 4.30 8-8 Tio 0-0 
i Pe Bee eS yk 110 1686 5.00 7:0 13-3 0-0 
oi ote de 85 1771 5.30 4,0 ania td 0-5 
A Ua Ogee Sane te 140 1911 
IN geo lhe en x 0 100 2011 8.3 11-5 0-1 
Cg Ua an, i oa 120 Ziel 
Meme tein OP Shy Nek es beh has A 87 2218 
BO Seer di Wi, Ss she. sss 35 2253 
ee nha vee ew a 125 2378 
gt TE ee a 94 2472 
EE Ae rt en) ipa’ w VOR pd 80 Oe 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 68. 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. eka water. apparently 
evaporated 
Time. | in 
Ibs. Flue At interval. 
per Boiler | gases at| Feed In entrance lbs. 
sq. in. | room. |entrance} Water. | ash-pit. | to flue. 
| to flue. ~ See 
PEA Sy. Or ate ter 115 71 320 67 —-10 ween s 1539 Dox, ss pee 
OE OU Site lena ney 72 375 63-5 —~ 10 — +18 378 
DLO wey eee wees 108 2 370 63-5 —1 —iekd 460 
Deo aaa tary. Maes 114 13 365 64 —=()] — 920) 499 
Ut SOn a eerie eee 120 13 375 64-5 ast 1A) — +20 486 
USO Sirens. ese 17 73 390 64 —-10 —-17 429 
MEDAL OL ee ttst asst 118 73 360 64 =-+10 — -20 455 
BO seree tee pete a 115 74 365 64 Su —-17 380 
(WA ia Ee arrest 102 74 300 64 —=10 —+2() 092 
eI) Meets celle Somat 102 74 355 64 —- 10 —-20 390 
ell Gy teenie eile ae 112 74 370 64 10) — +20 337 
TO) Mets a we Aloe! 112 74 380 64 = 3h0) — -20 492 
"LD I is ae A eee 112 75 375 64 == 10) — -20 302 
Bias OU ies viet n.dia omer 112 ri 375 G4 TOy Ste ae ee eae een 427 
Ae Leer ene Ss: eos 112 ce 370 64 —lG — 295 
AG Ua eat He baby, 77 353 64 —-10 —-20 386 
Nip ce NaN Wt a ee 107 76 360 64 = 10) — +20 337 
ROO ete Rca tian See 112 76 400 64 —-10 — +20 430 
LGW SS Sle ae ak led 76 405 64 —*- 10 — -20 361 
Nite Ws ae seen ta 119 76 475 64 +-05 — +2) 504 
| Be Rs Ae oe ae he eet 100 ae 460 64 -+-10 —-20 412 
BOO Male ood el Hae 105 77 450 64 -++--10 —-20 667 
EL Ore rehde Gree ns 120 78 425 64 +L) — «20 672 
apes UM Gy barren akan 109 ce 455 64 + -05 — +20 fay 
De TS ey Saar 93 78 420 64 0-0 — -20 571 
Wee eieeey wal: 95 78 420 64 0-0 — +20 466 
‘sp ALS Ee aa MS 112 78 455 64 0-0 —-20 465 
OT fell has eee eep Waters 122 78 430 64 C-0 —-20 486 
Deh e NE her ur, 102 78 455 64 0-0 —-20 642 
dere UP es re 112 78 415 64 0-0 — -20 442 
Atal Sinem be ees yo LIN Erg 80 440 64 — -05 — -20 346 
A SUPE aaah <<: 112 79 400 64 —-10 — +20 576 
ACS a ee a 112 79 405 64 =O — -20 366 
eS OER is Speer aeigeee PL 78 385 64 —-10 — +20 458 
EA RE Or SO et 107 78 285 64 —-05 | —-20 344 
es eee Berge oy eet, 28 109 78 370 64 —-05 — -20 262 
1 AA ae Reso Ge 8% 119 80 420 64 —-05 —-20 225 
OaUG ae Bee aes ily; 80 435 G47 esiate. eae eens 562 
OPEL Steet Feaieibinca hi steve s bill's ateile aks La hace) aoa A Oe eno oe ae ee 230 
ROU te teen: 117 76 425 64 —-05 |; —-20 290 
ig: SURES Sh eee | WY MN eee) St ear ne Ae hee Ml ae ae cal 690 
111-5 (0e2 396- 64-1 —-01 =~ 20) 17,778 net 


COO Fe 
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SUMMARY OF OBSERVATIONS. 


Date—Sept. 21, 1909. Boiler—B. and W. No. 2. At McGill University. 
Commenced—8.40 a.m. Ended—6.45 p.m. Duration—605 mins. 
GENERAL. 
PS UMOCEOMSLOKIO OY sarc orks carta ces lh Gane ae ers. «.« Hand-spreading on alternate sides 
URC OTEET IG REMI a 2 sat oh Me tS leek deadlier ee Natural 
Condition of boiler and date of last cleaning ..... Thoroughly cleaned August, 1909 
Sea lea scl mete tree ol ne Pee ty co Vs ok a cera cate en 8 7.45 a.m. 
RRiperCleaten metre Ne Ste uri l rst. Ne alan ote se 7.16 %,10,, La, QO ncon,-o. Losp ni. 
FUEL 

LUCIO NEC Ce ree oy Tn ere te in te PUR ee oad getty Liars Saas samp si Georges Creek 
analysis Oar ye Coal. Oy werent, (0) scar. am ae ceanises saute aye eet Sees ee ee 
Sacer Ue OT vECOSL Is | sue eri larga om yc.’ Sa gis pa Slee ey Sein ea 13450 
PUG VUveIDBEOAU OS eIECU (oP ayers Gah ae tr tks oP ok eheels 94 9.8 we cele Saree ws 2-9 
WO Ds) CONT Nera GVYSE) Es Sh Ards pale nc earues cir ur naracir core ica ere Roa 2552 
Sarmeuciuremarterimash amd clinker: (a) ine. how ws we vege cp oe ad hale alae’ 8-4 
ee UEC mC KCr (IOS akire meats Ao. ie se ayes ee Sect gic > syns ere An Swe Be Anat eae 275 
NEY REET OLDEN LSU) I Pie ica ge ral car eR IR od IN (ya 


AIR AND FLUE Gas. 


Air pressure under fire (inches of water) ARN, ion RSA Bee er sh Scorn de +0-01 
PO CHC Mame Mamie os RIN SAN TSI or nk Bate alee Ee ae a —0-01 

ie at damper e Te aes en RM ess neg Re eee are —0-20 
Peat Oe Ter OVINE teas Nr. bk Nyce fF eee ees Py ess ae Full open 
seenmeracureroteaibain boner house (CPs. 2. os fee ks on Se kw bn ele we hes wae 76-2 
Hose Webi Hor foe ental tower HMR ee GI Ge ae Oa Bult GuAronae Soap = str aceg uae ates eoewe geen ae 396-1 


Analysis of dry flue gas by volume (%)...CO=8:3, CO=0-1, N=80-1, O=11-5 


WATER AND STEAM. 


Pernpene Lm Gremelcren Waterco cryin hte ck ge hes cette aa Sows. carte opis 64+] 
Total weight of feed water, corrected for difference of level (Ibs.)............-. 17778 
Water level in gauge at start CTO CNS me a ane ees: Gor heen oe 7 font eo nay Ne arck ate De 
Wietersloucminevatoors i (Msi nCNes) sacec cw ace ete > odes aie ies se) tae ae eee 5+ 
Correction for difference of level, included above (Ibs.)............... 0.000005 +40 
Dreaminpressurcsty, peuee Goda Ter SQ oll. en ot. Ke vanp's 4 9 clad wege ede wit we ci la hay, 
Baeainererare generate hed it ieie aver heat a4 Aopen acd, da) colar arate ay and eet hel ele 30-0 
Pressure in steam calorimeter by gauge (Ibs. per sq..1N.)......... 0c eee eee ees 6-9 
emporaLur@uilesteali calorimeter © Hy hin. 8 alos ni at 24) «ala ales gre Fn ero kens ad 279-3 
Notes. 


Necessary to keep fire thin owing to small air space. Cleaned fire out twice. 


MIXCERCATOONa ws frie - : 
Proximate analysis of dry coal by weight % {Vota MBPCOR 660s. eee ied 
Saks WED eC ROSE 6 


Se ae ee ee 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Fuel. 


Kind of Fuel—Georges Creek. Kind of Furnace—Fixed bars, 15% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—30. At finish—30. Mean—30, 
TOTAL QUANTITIES. 

Daterot trial e603 F< cd cee ee 21/9/09 
Duration. of trial-(hours) “60.0 ea eee 10-5 
Weight of coal vas tired (lbs) ieaien toner ete ie eee ante ent ee 2552 
Percentage of moisture n:coal asifredi(,) 4. 2" joe too) ee ee 2-9 
Total weight of dry coal fired (be) te, «ee ee 2478 
otal ashiand refuse. (Ibs: eee 5 cone ee oe ee Se ee Z 
Percentage of ash and refuse in dry coal (%) (a) from analyses 13-76; (b) weighed.14-2 
Total weight of combustible consumed, from analyses (lbs:). 1G. a. eee 2137 


HourLy QUANTITIES. 


Dry:coal fired: per‘hour lbs.) 9y.ce4 gare eee 245-7 
Dry coal per square foot of grate surface per hour (Tg) ou Git beta ae ee 14-62 
Water evaporated per hour corrected for quality of steam (lbs.).........5 08 1753 
Equivalent evaporation per hour from and at 212° F. (lbs) isa oe ee eee 2096 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surface '(lbs.)..) , 2g eity ee alae” A go sa el 3-28 
AVERAGE PRESSURES, TEMPERATURES, Erc. 
Steam presstire by:rauge (Ibs. sq.in-)./— yume em 111-5 
Temperature of feed water entering boiler (deg Ak san 0 ke, oe ee 64-1 
Temperature of escaping gases from boiler (deg al.) Stet) Ac eihc os a eee 396-1 
Pressure of draft between damper and ash-pit» (ins. of water) ...055. = 23a 0-21 
Percentage of moisture in steam or number of degrees of superheating......... 0-6 


Horsre-Power. 


Horse-power developed (Item 16 +343). 4.5 j0e.) 5 0 60-8 
Builders’srated horse-powers: 347.8 05 Gee ee 60-0 
Percentage of builders’ rated horse-power EV elOD ed chu ieea ee oan eee 101-3 


Economic REsutts. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9+ Ttem-3)... sc vii 2y hatte Al cn etna aie ne) Me ene a 6-97 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11 -+Item 3) 8-28 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 8-54 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


.Ttens Jl s-tem 8) 2. .°i Gi ere eeu ene eee sale ie ee a 9-90 
EFFICIENCY. 

Calorific value of dry coal per Ib. (Bo Sa ae ee a 13450 

Calorific value of the combustible pers lO (Bo Ui) aes ely ee ee 10390 

Efficiency of boiler (based on combustible CONSMINEC 5 (C7 nee ne eee 62-1 


Efficiency of boiler, including grate (based on dry coal) (%) 


FLUE GASEs. . 


Dry flue gas per lb. carbon (from gas analyses) (lbs:) sce, 1 aee = ween eee ae 29-5 

es oe of combustible consumed (from gas analyses) (lbs.) 
coal as fired (from anemometer) (lbs.) 
Proportion of heat of fuel in escaping dry flue gases (%) 


be CC eg A a ee te a Na ee REE CUR YSIS ANCL Son jee ta eae ae ea 
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GRAPHIC RECORD OF BOILER TRIAL. 
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| TRIAL OF B. AND W. No.2 BOILER WITH GEORGES CREEK COAL. 
Date—April 14, 1910. Trial Number—G.C.T. 72. 
OBSERVATIONS OF GENERAL CONDITIONS. 


Notes. 


B. and W. No. 1 not working. Blow-off examined and found tight. Fixed bars, 3?” air space. 


.20 Fire remade. 

.40 Tubes cleaned. 

.20 Fire cleaned. Boiler pressure, 100 lbs. square in. 

.383 Started trial. Fire 3” thick, well burnt through. 

.50 Fire 3” to 4” thick. Coking a little, broke up with rake. 
Broke up fire with rake—and at 9.45, 10.00, and 10. 20. 
.00 Forced draught under ash-pit. Fairly heavy brown smoke. 
.20 Fire cleaned. Hard cinders easily removed—83 lbs. 

.20 Fire cleaned. Hard cinders easily removed—94 lbs. 

.15 Fan off. No draught. 

.33 Fire as at start. 
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CLINKER AND ASH. 


177 lbs. clinker. 
104 lbs. ash. 


RECORD OF COAL CONSUMED DURING BOILER TRIAL No. 72. 


——____ 


Weight of coal Time |Composition of flue gases 
fired. of by volume, per cent. 
Time. sampling me 

flue 

During Total. gases. COz Or | CO 
interval. 
Start 8.33 a.m. 
RR oa A ded ag 114 114 8.45 5-8 12-0 0-3 
2), LE RM et TALS Ue OR 95 209 9.10 8-0 11-4 0-4 
NS oe eile Sete RC (ie 281 9.40 6-0 12-2 0-3 
TN ae ee a ae ea 101 382 10.00 8-0 11-6 0-4 
BR os athe ote ie Ae ie 62 444 10.20 8-6 10-6 0-3 
MO Se cal te PA. 174 618 10.40 8-8 10-1 0-2 
BM cia lsc xp a eed, es 103 721 11.00 9.4 8-6 0-2 
aa a eee ene eet 70 791 11.30 8-8 10-2 0-1 
esis. nts, et seen 200 991 Ties 8-2 10-0 0-2 
Fe ere he hit ke ta Ta ae. 136 1127 Te RS 1:2 12-8 Q-1 
ay caine and ot + miknrne 163 1290 12.40 | 8-4 10-1 0-3 
FM ses tek: raya heal abe ne 175 1465 iReR Ke 8-9 10-0 0-1 
“te Se en rere 100 1626 1.30 9-0 9-4 0-8 
TOV Eile IR ela aera ee 136 1762 Peo 8-1 9-9 0-5 
21! AD ata eee cr 61 1823 2S 9-5 9-3 C-2 
eet Ratio ss. aes tae 126 1949 2.40 9-4 10-2 0-1 
| diel) BP Ae ean 91 2040 3.00 8-0 11-0 0-5 
71 NOU ll Re 52 2092 AY, 8-8 10-6 0-2 
Bm es Set iets 5225s wb 147 2239 3.50 7-0 12-4 0-0 
mr ee Sa 119 2358 4.10 7-0 11-7 0-3 
2 i ee 68 2426 4.35 9-0 9-6 0-6 
4, 8-1 6 0-3 
be 6-2 -2 0-4 
5. 7-4 8 0-3 
6. 9-4 +5 0-1 
8-0 yf 
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OBSERVATIONS MADE DURING BOILER TRIAL No. 72. 


AOAC BP RWW WWh DD Dee ee 


Steam Draft pressures, 
pressure Temperatures inches of Water 
gauge. ay the water. apparently 
evaporated 
Time. ci ie aco eo a 
Ibs. Flue At interval. | 
per Boiler | gases at| Feed In entrance Ibs. | 
sq.in. | room. |entrance| Water. | ash-pit. | to flue. 
to flue. 
RoE ea Ei eead setts 121 BO oh uetee: = 'O0 4. at hele) ee ee 
SARIN Gout teeny 122 te Meath SON y Bee 460 | 
ZA) Ser oa cere five Neen! 92 5D Sa pee — <() 1 2) aoe eee 249 1 
DLS aero cee: Renee | 93 O04 Oe ore main Tee ee 452 | 
DO a Ae 91 60 350 =< 0) EO er 351 
ASS fies Ue A = 5. 87 60 345 i Oe eee 348 
Usie Sarees 105 59 420 SEE Wie een’ <2 201 
i Wetec he, Colas tees 119 61 415 2 —-12 420 
oS Wetman yy Unitas aad 118 62 425 0) —-jl 391 
beh ANS ones oy era 121 62 A475 + -06 ae 3 389 
Os wei gub ae eae 116 62 500 +:07 —-12 571 
LS ah hecnst ears 109 63 435 +:03) —-12 478 
rs foe ete lle ey ead 103 62 405 + 102 — -Q9 402 
ALS Al aria ae ee ohh 121 64 490 +:-03 it 408 
SIG a ce meer eee 121 64 5010 + +04 —-13 517 
Ls Ae ath, een es Bie 64 415 + -04 —-15 448 
Dok ie eee oe es 103 67 480 +-12 —-13 399 
BEN runt aed 110 66 460 + -05 —=<«13 241 
US TAPE, Neues yet, 123 66 A470 + -05 —+12 490 
alg tee Un geen oy | 104 67 430 + -02 ca be 396 
pe Tne e tics es halt 106 67 590 + 2 —-12 498 
eae et CANE 124 67 555 +-06) —-13 530 
UT aia Sek ry acer 122 65 510 “OD —-13 510 
Le a ey eta 1 109 65 545 +-06] —-13 558 
OO Re anew, Il 81 66 530 +-03 —-14 599 
A ab dad cent 105 65 060 +:05 —-13 601 
VSS ales." ee 63 490 +:03 = 13 562 
WS Ot 94 63 455 + -06 wetia t3: 490 
nF ee) Ve P24 64 550 +-08 —=3 402 
AS Coa eat aae he) Gt 99 64 525 +-10 =<12 540 
OA teen Bee dec gi ost 98 64 495 +-03 a be 550 
eee Wie a 4 100 64 500 +05 tly 505 
er Praite eae see 102 64 475 +-04 ep 409 
LO Sahin Cnane 124 64 470 + -03 =" 12 378 
OS eee en ey cis 2 122 64 500 +03 gta 505 
(It FOREN) ee aN wag 64 475 +:-03]; —-12 418 
SE ere | Gea ae 81 76 420 + -04 — 12 480 
ES Wants ot ash ee 122 (pe) 465 +-04 —-13 143 
Oasis tet ae pikes | 122 67 550 +-03 —-13 509 
Lies ced ed aa 124 67 500 —=()2 —-13 490 
Da ae dae sit 123 66 483 —-02| —-12 476 
109 64 430 +-03 —-12 117,794 net 
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SUMMARY OF OBSERVATIONS. 


Date—April 14, 1910. Boiler—B. and W. No. 2. At McGill University. 

Commenced—8.33 a.m. Ended—6.33 p.m. Duration—600 mins. 
GENERAL, 

Pe EO Ole StOKIN@ ews oh. cop mee sore sce o ee Hand-spreading on alternate sides 


Kind of draft......... Natural, 8.33 to 10 a.m.; forced, 10 a.m. to 6.15 p.m.; natural 
6.15 p.m. to 6.33 p.m. 


Condition of boiler and date of last cleaning...... Thoroughly cleaned August, 1909 
EeRUN BLES Te OES IS Ly gat high ae RAO re Bie ee a eee 7.40 a.m. 
VESCICATIOLLC oe Oat hs We as Goh es eas ae ee 7.20 a.m., 12.20 p.m., 5.20 p.m. 
FUEL 
entice eee ls Fe bie ey cnt ted fou Beles. 68a rw ao CONOR AG Tepe 
Analysisiof dry coal by weight (%). . 2. - on. - eee cts eh ett ME nos ine 
C@lorifieayaluelot dry coalb.1-U; per db). sscge st ea Re be oe ae 13790 
Nimiehirenurcoalead fred (OA). m o 0 <5 aes eek ee i eee eh inter ee eS OG ine 2-0 
Ree Te ieOk CORE LITE IDS.) Geese e tans atcha 82 ey Oe Sx el He ayaa 2426 
@ombustible matter nash and clinker (%) «5.0 oh oop ee eee as ene le tg 19-1 
WVCleneOrsClINKeD sje One ck ek ucla gee ct a vies ek oe Re ORR Ae Oy tie Be a 
GHEE IN MAY: GAVE 19 aE VosR Mees OPS eiett sie Ose ergo career ek. 21x 104 


AIR AND FLUE GAS. 


Air pressure under fire (inches of water)...........-- esse ees 4-06-03 
cd above fire i Ce iene ke Ven ght 0 CM COR ae he sone higee ae —0-06 
" at damper i PT Se a ae: Dei” oe Oar Nene Cece: —Q-12 
Pro uliteote am per OPEN yo. .r4 ss 4 eugene Pela op een 8 Ke ee Ll 
Temperature of airin boiler house (F.)........ 0-26.52 secs eee eee nee ee 64 
Me Ae TAU INE Ga) er seh oo sie ai) Seth awee oss ole oe 4 sn heya at: ane ae 382 


Analysis of dry flue gas by volume (%).. .CO2=8-0, O.=10-7, CO =0-3, N2=81-0 


WATER AND STEAM. 


Temperature of feed water CE.). 2... 6.22 e et bee eee eee ree ee 45-5 
Total weight of feed water, corrected for difference of level igat hu eee teen eee 17794 
Water levelrint cauge aty Sart (INCNCS oe cetris cae ce nays an osekh os mone ny More oe aaa Wm z 
Water levellin caugeraieinishe (inches )ste eo ender ee ee i bo hea: 34 
(orectiond OF Cilereniceroloy cle LOS: eatin caer caintee 2 Naan oe Pek gle athe Wl Sp 0 
Steam pressure by gauge (Ibs. per sq. IM.)......... 050 e eee eee eee 109 
Barometer LeAC mien tee team ys sate occ ie a ots [a mania ete eine oem eign 29-64 
Pressure in steam:calorimeter by gauge (Ibs. per sq. in.)..........- 02 eee eee eee 10-2 
Temperature in steam calorimeter (°F.)........... 5.6 eee eee eee ees 289 
Notes. 


Forced draught was used owing to natural draught being poor, on account of no other boiler being in 
Fire kept from 3” to 4” thick. Coal caked considerably necessitating the fire being continually 


broken up with a rake. There was no difficulty in removing some hard cinders upon cleaning. The smoke 
was fairly heavy and brown. 


Mixed @arbome se. 64's \ . 
Proximate analysis of dry coal by weight any ale WATERY ids a: J undetermined. 
flo} ipicins co Sac rnOlOcaEaMnaea Uie2 
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SUMMARY OF RESULTS. 


Made on B. and W. No. 2 Boiler, at McGill University. 
To Determine quality of Coal. 


Kind of Fuel—Georges Creek. Kind of Furnace—Fixed bars, 30% air space. 
Method of Starting and Stopping Test—Alternate (A.S.M.E.) 

Grate Surface (sq. ft.)—16-79. Water Heating Surface (sq. ft.)—639. 

Superheating Surface (sq. ft.)—Nil. 
Barometer at start—29 - 66. At finish—29 - 62. Mean—29- 64, 
TOTAL QUANTITIES. : 

Date. of triads eae e es coiae cclccesc dee as eR ae ee 14/4/10 
Duration. of trial (hours) 337i ene, aah al ee ae 10-0 
Weight,of coqlas fired:(be) si... 7 ee et ee a ee ee 2426 
Percentage -of rhoistire in coal:(9,, yee ieee ee ene er ae ee 2-0 
Total weightiot-dry coal consumed (ibe!) 2) as ee 2378 
Total ‘ash “and ‘refuse: (Ibs... 740. 2h eRe eon ee ne 281 
Percentage of ash and refuse in dry coal (%) (a) from analyses 13-85; (b) weighed 11.82 
Total weight of combustible consumed, from analyses (lbs. Fun basa see ee 2049 


0 
Total weight of water fed to the boiler, corrected for difference of level (lbs.)...17794 ° 
Equivalent water evaporated from actual feed water temperature and boiler 
pressure (bs)... ciad figs cS 3 bt ee ee En ee gen Oe 17767 
Equivalent water evaporated into dry steam from and at 212° F. (ibs) ase: 21570 


HourRLy QUANTITIES. 


Dry coal fired ‘per hour {bs.\ oun Oe ee 237-8 
Dry coal per square foot of grate surface per hour (lbs.) 355 ss areca eee 14-15 
Water evaporated per hour corrected for quality of steam ([bs.). 2... eee L7G 
Equivalent evaporation per hour from and at 212° F. (lbs) Aso n ees 3 2157 
Equivalent evaporation per hour from and at 212° F. per square foot of water 
heating surtaces(Iba,).eucae (hc cS cle ry: cau ha oie eh eet mie 3°38 
AVERAGE PRESSURES, TEMPERATURES, ETc. 
pleam presstre by gauge (lbs../-sq.in Jie. ae. oe eee 109 
Temperature of feed water entering boiler (deg. F.)......................... 45-5 
Temperature of escaping gases from boiler (deg. Ui) 0. Beet La, ee 382 
Pressure of draft between damper and ash-pit (ins. of Water) ae oe ee 0-15 
Percentage of moisture in steam or number of degrees superheating........... 0-3 


Horse-power developed {Item > 15= 345), «hoe ee 59-4 
Builders’ rated: horse-power) 07 5 Pe es is i 60-0 
Percentage of builders’ rated horse-power developed: c.1.¢ ects ee ems eee 99-0 


Economic RESULTS. 


Water apparently evaporated under actual conditions per lb. coal as fired 

(Item 9:+-Ttem:3)- set Guia ee cee chou i cho 7-33 
Equivalent evaporation from and at 212° F. per lb. coal as fired (Item 11+Item 3) 8-90 
Equivalent evaporation from and at 212° F. per lb. of dry coal (Item 11+Item 5) 9-07 
Equivalent evaporation from and at 212° F. per lb. of combustible consumed 


(Teen J1/+- Item 8). 2." see 0 ete attr el ats alee i en 10-51 
EFFICIENCY. 

Waloritic: value of dry:coal per tb:(B1 Uy). ee ese 13790 

Calorific value of the combustible per Ib. (Bele coe sete lena ara eae 15500 

Efficiency of boiler (based on combustible) ( EN REET SS MA ranean MR Man oir setaepe. << ts 65-5 

Efficiency of boiler, including grate (based on dry*coal)A(47,) es. ane eet eee ree 63-6 


GRAPHIC RECORD OF BOILER TRIAL. 
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